(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
15 March 2001 (15*03.2001) 




(10) International Publication Number 

PCX wo 01/18250 A2 



(51) iDteroatioDal Patent Classification^: C12Q l/d8, 

C07K 14/47 

(21) iDtemational Application Number: PCTAJS0(V24503 

(22) latemational Filing Date: 

7 September 2000 (07.09.2000) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

60/153.357 10 September 1999 (10.09.1999) US 

60/220,947 26 July 2000 (26.07.2000) US 

60/225,724 16 August 2000 (16.08.2000) US 

(71) Applicants: WHITEHEAD INSTITUTE FOR 
BIOMEDICAL RESEARCH [US/US]; Kme Cambridge 
Center, Cambridge, MA 02142 (US). MILLENNIUM 
PHARMACEUTICALS, INC. [US/US]; 75 Sidney 
Street, Cambridge, MA 02139 (US). 

(72) Inventors: LANDER, Eric, S.; 151 Bishop Allen Drive, 
Cambridge, MA 02139 (US). GARGILL, Michele; 1 War- 
wick Parle #3, Cambridge, MA 02140 (US). IRELAND, 



James, S.; 1 Warwick Park #3, Cambridge, MA 02140 
(US). BOLK, Stacey; 202 Baker Street #1, West Rox- 
bmy, MA 02132 (US). DALEY, George, Q.; 50 Yowig 
Road, Weston, MA 02193 (US). MCCARTHY, Jeanette, 
X; 3625 Dupont Street, San Diego, CA 92106 (US). 

(74) Agents: HOGLE, Doreen, M. et al.; Hamilton, Brook, 
Smith & Reynolds, P.C, Two Militia Drive, Lexington, MA 
02421 (US). 

(81) Designated States (national): AU, CA, JP, MX. 

(84) Designated States (regional)', European patent (AT, BE, 
CH. CY, DE, DK, ES. FI. FR, GB, GR, IE, TT, LU. MC. 
NL, FT, SB). 

Published: 

— Withoui international search report and to be republished 
tq?on receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



< 

m 

fS (54) Title: SINGLE NUCLEOTIDE POLYMORPHISMS IN GENES 
00 

(57) Abstract: The invention provides nucleic add segments of the human genome, particularly nucleic acid segments from a gene, 
2 including polymorphic sites. Allele-specific primers and probes hybridizing to regions flanking or containing these sites are also 

provided. The nucleic acids, primers and probes are used in applications such as phenotype correlations, forensics, paternity testing, 
O medicine and genetic analysis. A role for the thrombospondin gene(s) in vascular disease is also disclosed. Use of single nucleotide 
^ polymorphisms in the thrombospondin gene(s) for diagnosis, prediction of clinical coarse and treatment response, development of 
^ therapeutics and development of cell-cultuie-based and animal models for research and treatment are disclosed. 
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SINGLE NUCLEOTIDE POLYMORPfflSMS IN GENES 

BACKGROUND OF THE INVENTION 

The genomes of all organisms undergo spontaneous mutation in the course 
of their continuing evolution, generating variant forms of progenitor nucleic acid 
5 sequences (Gusella, Ann, Rev, Biochem. 55, 831-854 (1986)). The variant form may 
confer an evolutionary advantage or disadvantage relative to a progenitor form, or 
may be neutral. In some instances, a variant form confers a lethal disadvantage and 
is not transmitted to subsequent generations of the organism. In other instances, a 
variant form confers an evolutionary advantage to the species and is eventually 

10 incorporated into the DNA of many or most members of the species and effectively 
becomes the progenitor form. In many instances, both progenitor and variant 
fonn(s) survive and co-exist in a species population. The coexistence of multiple 
forms of a sequence gives rise to polymorphisms. 

Several different types of polymoqphisih have been reported. A restriction 

15 fragment length polymorphism (RFLP) is a variation in DNA sequence that ahers 
the length of a restriction fragment (Botstein etaL, Am, J, Hum, Genet, 32, 314-331 
(1 980)). The restriction fragment length polymorphism may create or delete a 
restriction site, thus changing the length of the restriction fragment. RFLPs have 
been widely used in human and animal genetic analyses (see WO 90/13668; 

20 W090/1 1369; Donis-Keller, Cell 51, 319-337 (1987); Lander et al,. Genetics 121, 
85-99 (1989)). When a heritable trait can be linked to a particular RFLP, the 
presence of the RFLP in an individual can be used to predict the likelihood that the 
animal will also exhibit the trait. 

Other polymorphisms take the form of short tandem repeats (STRs) that 

25 include tandem di-, tri- and tetra-nucleotide repeated motifs. These tandem repeats 
are also referred to as variable number tandem repeat (VNTR) polymorphisms. 
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VNTRs have been used in identity and paternity analysis (US 5,075,217; Armour et 
aL, FEES Lett 307, 113-115 (1992); Horn et aL, WO 91/14003; Jeffreys, EP 
370,719), and in a large number of genetic mapping studies. 

Other polymorphisms take the form of single nucleotide variations between 

5 individuals of the same species. Such polymorphisms are far more frequent than 
RFLPs, STRs and VNTRs. Some single nucleotide polymorphisms (SNP) occur in 
protein-coding nucleic acid sequences (coding sequence SNP (cSNP)), in which 
case, one of the polymorphic forais may give rise to the expression . of a defective or 
otherwise variant protein and, potentially, a genetic disease. Examples of genes in 

10 which polymorphisms within coding sequences give rise to genetic disease include 
p-globin (sickle cell anemia), apoE4 (Alzheimer's Disease), Factor V Leiden 
(thrombosis), and CFTR (cystic fibrosis). cSNPs can alter the codon sequence of the 
gene and therefore specify an alternative amino acid. Such changes are called 
"missense" when another amino acid is substituted, and "nonsense" when the 

1 5 altemative codon specifies a stop signal in protein translation. When the cSNP does 
not alter the amino acid specified the cSNP is called "silent". 

Other single nucleotide polymorphisms occur in noncoding regions. Some of 
these polymorphisms may also result in defective protein expression (e.g., as a result 
of defective splicing). Other single nucleotide polymorphisms have no phenotypic 

20 effects. Single nucleotide polymorphisms can be used in the same manner as 
RFLPs and VNTRs, but offer several advantages. Single nucleotide polymorphisms 
occur w;ith greater frequency and are spaced more uniformly throughout the genome 
than other forms of polymorphism. The greater frequency and uniformity of single 
nucleotide polymorphisms means that there is a greater probability that such a 

25 * polymorphism will be found in close proximity to a genetic locus of interest than 
would be the case for other polymorphisms. The different forms of characterized 
single nucleotide polymorphisms.are often easier to distinguish than other types of 
polymorphism (e.g., by use of assays employmg allele-specific hybridization probes 
or primers). 

30 Only a small percentage of the total repository of polymorphisms in humans 

and other organisms has been identified. The limited number of polymorphisms 
identified to date is due to the large amount of work required for their detection by 
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conventional methods. For example, a conventional approach to identifying 
polymorphisms might be to sequence the same stretch of DNA in a population of 
individuals by dideoxy sequencing. In this type of approach, the amount of work 
increases in proportion to both the length of sequence and the number of individuals 
S in a population and becomes impractical for large stretches of DNA or large 
numbers of persons. 

SUMMARY OF THE INVENTION 

Work, described herein pertains to the identification of polymorphisms which 
can predispose individuals to disease, by resequencing large numbers of genes in a 

10 large number of individuals. Various genes from a nxmiber of individuals have been 
resequenced as described herein, and SNPs in these genes have been discovered (see 
the Table and Fig. 3). Some of these SNPs are cSNPs which specify a different 
amino acid sequence, some of the SNPs are silent cSNPs and some of these cSNPs 
specify a stop signal in protein translation. Some of the identified SNPs were 

1 5 located in non-coding regions. 

The invention relates to a gene which comprises a single nucleotide 
polymorphism at a specific location. In a particular embodiment the invention 
relates to the variant allele of a gene having a single nucleotide polymorphism, 
which variant allele differs from a reference allele by one nucleotide at the site(s) 

20 identified in the Table and Fig. 3. Complements of these nucleic acid sequences are 
also included. The nucleic acid molecules can be DNA or RNA, and can be double- 
or single-stranded. Nucleic acid molecules can be, for example, S-10, 5-15, 10-20, 
5-25, 10-30, 10-50 or 10-100 bases long. 

The invention further provides allele-specific oligonucleotides that hybridize 

25 to the reference or variant allele of a gene comprising a single nucleotide 

polymorphism or to the complement thereof. These oligonucleotides can be probes 
or primers. 

The invention further provides a method of analyzing a nucleic acid from an 
individual. The method determines which base is present ^it any one of the 
30 polymorphic sites shown in the Table and/or Fig. 3. Optionally, a set of bases 
occupying a set of the polymorphic sites shown in the Table and /or Fig. 3 is 
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detennined. This type of analysis can be performed on a number of individuals, 
who are tested for the presence of a disease phenotype. The presence or absence of 
disease phenotype is then correlated with a base or set of bases present at the 
polymorphic site or sites in the individuals tested. 
5 Thus, the invention further relates to a method of predicting the presence, 

absence, likelihood of the presence or absence, or severity of a particular phenotype 
or disorder associated with a particular genotype. The method comprises obtaining a 
nucleic acid sample from an individual and determining the identity of one or more 
bases (nucleotides) at polymorphic sites of genes described herein, wherein the 

10 presence of a particular base is correlated with a specified phenotype or disorder, 
thereby predicting the presence, absence, likelihood of the presence or absence, or 
severity of the phenotype or disorder in the individual. 

The thrombospondins are a family of extracellular matrix (ECM) 
glycoproteins that modulate many cell behaviors including adhesion, migration, and 

15 proliferation. Thrombospondins (also known as thrombin sensitive proteins or 
TSPs) are large molecular weight glycoproteins composed of three identical 
disulfide-linked polypeptide chains. The results described herein also reveal an 
important association between alterations, particularly SNPs, in TSP genes, 
particularly TSP-1 and TSP-4, and vascular disease. In particular, SNPs in these 

20 genes which are associated with premature coronary artery disease (CAD)(or 
coronary heart disease) and myocardial infarction (MI) have been identified and 
represent a potentially vital marker of upstream biology influencing the complex 
process of atherosclerotic plaque generation and vulnerability. 

Thus, the invention relates to the TSP gene SNPs identified as described 

25 herein, both singly and in combination, as well as to tiie use of these SNPs, and 
others in TSP genes, particularly those nearby in linkage disequilibrium with these 
SNPs, for diagnosis, prediction of clinical course and treatment response for 
vascular disease, development of new treatments for vascular disease based upon 
comparison of the variant and normal versions of the gene or gene product, and 

30 development of cell-culture based and animal models for research and treatment of 
vascular disease. The invention further relates to novel compounds and 
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pharmaceutical compositions for use in the diagnosis and treatment of such 
disorders. In preferred embodiments, the vascular disease is CAD or MI. 

The invention relates to isolated nucleic acid molecules comprising all or a 
portion of the variant allele of TSP-I (e.g., as exemplified by SEQ ID NO: 1), and to 
5 isolated nucleic acid molecules comprising all or a portion of the variant allele of 
TSP-4 (e.g., as exemplified by SEQ ID NO: 3). Preferred portions are at least 10 
contiguous nucleotides and comprise the polymorphic site, e.g., a portion of SEQ ID 
NO: 1 which is at least 10 contiguous nucleotides and comprises the "G" at position 
22 1 0, or a portion of SEQ ID NO: 3 which is at least 1 0 contiguous nucleotides and 
10 comprises the "C" at position 1 1 86. The invention further relates to isolated gene 
products, e.g., polypeptides or proteins, which are encoded by a nucleic-acid 
molecule comprising all or a portion of the variant allele of TSP-1 or TSP-4 (e.g., 
SEQ ID NO: 1 or SEQ ID NO: 3, respectively). The invention also relates to 
nucleic acid molecules which hybridize to and/or share identity with the variant 
15 alleles identified herein (or their complements) and which also comprise the variant 
nucleotide at the SNP site. 

The invention further relates to isolated proteins or polypeptides comprising 
all or a portion of the variant amino acid sequence of TSP-1 (e.g., as exemplified by 
SEQ ID NO: 2), and to isolated proteins or polypeptides comprising all or a portion 
20 of the variant amino acid sequence of TSP-4 (e.g., as exempKfied by SEQ ID NO: 
4). Preferred polypeptides are at least 10 contiguous amino acids and comprise the 
polymorphic amino acid, e.g., a portion of SEQ ID NO: 2 which is at least 10 
contiguous amino acids and comprises the serine at residue 700, or a portion of SEQ 
ID NO: 4 which is at least 10 contiguous amino acids and comprises the proline at 
25 residue 387. The invention finther relates to isolated nucleic acid molecules 

encoding such proteins and polypeptides, as well as to antibodies which bind, e.g., 
specifically, to such proteins and polypeptides. 

The invention fiuther relates to a method of diagnosing or aiding in the 
diagnosis of a disorder associated with the presence of one or more of (a) a G at 
30 nucleotide position 2210 of SEQ ID NO: 1; or (b) a C at nucleotide position 1 186 of 
SEQ ID NO: 3 in an individual. The method comprises obtaining a nucleic acid 
sample fi-om the individual and determining the nucleotide present at one or more of 
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the indicated nucleotide positions, wherein presence of one or more of (a) a G at 
nucleotide position 2210 of SEQ ED NO: 1; or (b) a C at nucleotide position 11 86 of 
SEQ ID NO: 3 is indicative of increased likelihood of said disorder in the individual 
as compared with an ^propriate control, e.g., an individual having the reference 
S nucleotide at one or more of said positions. In a particular embodiment the disorder 
is a vascular disease selected from the group consisting of atherosclerosis, coronary 
heart or artery disease, MI, stroke, peripheral vascular diseases, venous 
thromboembolism and pulmonary embolism. In a preferred embodiment, the 
vascular disease is selected fix>m the group consisting of CAD and Ml, 

10 The invention further relates to a method of diagnosing or aiding in the 

diagnosis of a disorder associated with one or more of (a) a G at nucleotide position 
2210 of SEQ ID NO: 1; or (b) a C at nucleotide position 1 186 of SEQ ID NO: 3 in 
an individual. The method comprises obtaining a nucleic acid sample from the 
individual and determining the nucleotide present at one or more of the indicated 

15 nucleotide positions, wherein presence of one or more of (a) an A at nucleotide 
position 2210 of SEQ ID NO: 1; or (b) a G at nucleotide position 1 186 of SEQ ID 
NO: 3 is indicative of decreased likelihood of said disorder in the individual as 
compared with an appropriate control, e.g., an individual having the variant 
nucleotide at said position. In a particular embodiment the disorder is a vascular 

20 disease selected from the group consisting of atherosclerosis, coronary heart or 
artery disease, MI, stroke, peripheral vascular diseases, venous thromboembolism 
and pulmonary embolism. In a preferred embodiment, the vascular disease is 
selected from the group consisting of CAD and MI. 

In one embodiment, the invention relates to a method for predicting the 

25 likelihood that an individual will have a vascular disease (or aiding in the diagnosis 
of a vascular disease), comprising the steps of obtaining a DNA sample from an 
individual to be assessed and determining the nucleotide present at one or more of ^ 
nucleotide positions 2210 of SEQ ED NO: 1 or 1 186 of SEQ ED NO: 3. The 
presence of the reference nucleotide at one or more of these positions indicates that 

30 the individual has a lower likelihood of having a vascular disease than an individual 
haying the variant nucleotide at one or more of these positions, or a lower likelihood 
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of having severe symptomology. In a particular embodiment, the individual is an 
individual at risk for development of a vascular disease. 

The invention further relates to a method of diagnosing or aiding in the 
diagnosis of a disorder associated with the presence of one or more of (a) a serine at 
5 amino acid position 700 of SEQ ID NO: 2; or (b) a proline at amino acid position 
387 of SEQ ID NO: 4 in an individual. The method comprises obtaining a 
biological sample containing the TSP-1 and/or TSP-4 protein or relevant portion 
thereof from the individual and determining the amino acid present at one or more of 
the indicated amino acid positions, wherein presence of one or more of (a) a serine at 

10 amino acid position 700 of SEQ ID NO: 2; or (b) a proline at amino acid position 
387 of SEQ ID NO: 4 is indicative of increased likelihood of said disorder in the 
individual as compared with an ^propriate control, e,g., an individual having the 
reference amino acid at one or more of said positions. 

The invention further relates to a method of diagnosing or aiding in the 

1 5 diagnosis of a disorder associated with one or more of (a) a serine at amino acid 
position 700 of SEQ ED NO: 2; or (b) a proline at amino acid position 387 of SEQ 
ID NO: 4 in an individual. The method comprises obtaining a biological sample 
containing the TSP-1 and/or TSP-4 protein or relevant portion thereof from the 
individual and determining the amino acid present at one or more of the indicated 

20 amino acid positions, wherein presence of one or more of (a) an asparagine at amino 
acid position 700 of SEQ ID NO: 2; or (b) an alanine at amino acid position 387 of 
SEQ ID NO: 4 is indicative of decreased likelihood of said disorder in the individual 
as compared with an appropriate control, e.g., an individual having the variant 
amino acid at one or more of said positions. 

25 In one embodiment, the invention relates to a method for predicting the 

likelihood that an individual will have a vascular disease (or aiding in the diagnosis 
of a vascular disease), comprising the steps of obtaining a biological sample 
comprising the TSP-1 and/or TSP-4 protein or relevant portion thereof from an 
individual to be assessed and determining the amino acid present at one or more of 

30 amino acid positions 700 of SEQ ID NO: 2 or 387 of SEQ ID NO: 4. The presence 
of the reference amino acid at one or more of these positions indicates that the 
individual has a lower likelihood of having a vascular disease than an individual 
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having the variant amino acid at one or more of these positions, or a lower 
likelihood of having severe symptomology. In a particular embodiment, the 
individual is an individual at risk for development of a vascular disease. 

In another embodiment, the invention relates to pharmaceutical compositions 
5 comprising a reference TSP-l and/or TSP-4 gene or gene product, or active portion 
thereof, for use in the treatment of vascular diseases. The invention further relates to 
the use of agonists and antagonists of TSP-l and TSP-4 activity for use in the 
treatment of vascular diseases. In a particular embodiment the vascular disease is 
selected from the group consisting of atherosclerosis, coronary heart or artery 
10 disease, MI, stroke, peripheral vascular diseases, venous thromboembolism and 
pulmonary embolism. In a preferred embodiment, the vascular disease is selected 
from the group consisting of CAD and MI. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 A-ID show the reference nucleotide (SEQ ID NO: 1) and amino acid 
15 (SEQ ID NO: 2) sequences for TSP-l . 

Figs. 2A-2C show the reference nucleotide (SEQ ID NO: 3) and amino acid 

(SEQ ID NO: 4) sequences for TSP-4. 

Fig. 3 shows a table providing detailed information about the SNPs identified 

herein. Column one shows the internal polymorphism identifier. Column two 
20 shows the accession number for the reference sequence in the TIGR database 

(http://www.tigr.org/tdb/hgi/searching/hgi_reports.html). Coluinn three shows the 

nucleotide position for the SNP iste. Column four shows the gene in which the 

polymorphism was identified. Column five shows the polymorphic site and 

additional flanking sequence on each side of the polymorphism. Column six shows 
25 the type of mutation produced by the polymorphism. Columns seven and eight 

show the reference and alternate (variant) nucleotides, respectively, for the SNP. 

Columns nine and ten show the reference and alternate (variant) amino acids, 

respectively, encoded by the alleles of the gene. 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a gene which comprises a single nucleotide 
polymorphism (SNP) at a specific location. The gene which includes the SNP has at 
least two alleles, referred to herein as the reference allele and the variant allele. The 
S reference allele (prototypical or wild type allele) has been designated arbitrarily and 
typically corresponds to the nucleotide sequence of the gene which has been 
deposited with GenBank or TIGR under a given Accession number. The variant 
allele differs from the reference allele by one nucleotide at the site(s) identified in 
the Table. The present invention also relates to variant alleles of the described genes 
10 and to complements of the variant alleles. The invention also relates to nucleic acid 
molecules which hybridize to and/or share identity with the variant alleles identified 
herein (or their complements) and which also comprise the variant nucleotide at the 
SNP site. 

The inventioii fiuther relates to portions of the variant alleles and portions of 

1 S complements of the variant alleles which comprise (encompass) the site of the SNP 
and are at least S nucleotides in length. Portions can be, for example, S-10, S-IS, 10- 
20, 5-25, 10-30, 10-50 or 10-100 bases long. For example, a portion of a variant 
allele which is 21 nucleotides in length includes the single nucleotide polymorphism 
(the nucleotide which differs fi-om the reference allele at that site) and twenty 

20 additional nucleotides which flank the site in the variant allele. These nucleotides 
can be on one or both sides of the polymorphism. Polymorphisms which are the 
subject of this invention are defined in the Table with respect to the reference 
sequence deposited in GenBank or TIGR under the Accession number indicated. 
For example, the invention relates to a portion of a gene (e.g., AT3) having a 

25 nucleotide sequence as deposited in GenBank (e.g., Ul 1270) conq)rising a single 
nucleotide polymorphism at a specific position (e.g., nucleotide 1 1918). The 
reference nucleotide for ATS is shown in colunm 8, and the variant nucleotide is 
shown in colunm 9 of the Table. The nucleotide sequences of the invention can be 
double- or single-stranded. 

30 The invention fiirther provides allele-specific oligonucleotides that hybridize 

to the reference or variant allele of a gene comprising a single nucleotide 
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polymorphism or to the complement thereof. These oligonucleotides can be probes 
or primers. 

The invention further provides a method of analyzing a nucleic acid from an 
individual. The method determines which base is present at any one of the 

5 polymorphic sites shown in the Table and/or Fig. 3: Optionally, a set of bases 
occupying a set of the polymorphic sites shown in the Table and/or Fig. 3 is 
determined. This type of analysis can be performed on a number of individuals, 
who are tested for the presence of a disease phenotype. The presence or absence of 
disease phenotype is then correlated with a base or set of bases present at the 

10 polymorphic site or sites in the individuals tested. 

Thus, the invention further relates to a method of predicting the presence, 
absence, likelihood of the presence or absence, or severity of a particular phenotype 
or disorder associated with a particular genotype. The method comprises obtaining a 
nucleic acid sample from an individual and determining the identity of one or more 

15 bases (nucleotides) at polymorphic sites of genes described herein, wherein the 
presence of a particular base is correlated with a specified phenotype or disorder, 
thereby predicting the presence, absence, likelihood of the presence or absence, or 
severity of the phenotype or disorder in the individual. 

DEFINITIONS 

20 A nucleic acid molecule or oligonucleotide can be DNA or RNA, and single- 

or double-stranded. Nucleic acid molecules and oligonucleotides can be naturally 
occurring or synthetic, but are typically prepared by synthetic means. Preferred 
nucleic acid molecules and oligonucleotides of the invention include segments of 
DNA, or their complements, which include any one of the polymorphic sites shown 

25 in the Table. The segments can be between 5 and 250 bases, and, in specific 
embodiments, are between 5-10, 5-20, 10-20, 10-50, 20-50 or 10-100 bases. For 
example, the segment can be 21 bases. The polymorphic site can occur within any 
position of the segment. The segments can be from any of the allelic forms of DNA 
shown in the Table. 
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As used herein, the ternis "nucleotide", "base" and "nucleic acid" are intended 
to be equivalent. The terms "nucleotide sequence", "nucleic acid sequence", 
"nucleic acid molecule" and "segment" are intended to be equivalent. 

Hybridization probes are oligonucleotides which bind in a base-specific 

5 manner to a complementary strand of nucleic acid. Such probes include peptide 
nucleic acids, as described in Nielsen et al. Science 254, 1497-1500 (1991). Probes 
can be any length suitable for specific hybridization to the target nucleic acid 
sequence. The most appropriate length of the probe may vary depending upon the 
hybridization method in which it is being used; for example, particular lengths may 

10 be more ^propriate for use in microfabricated arrays, while other lengths may be 
more suitable for use in classical hybridization methods. Such optimizations are 
known to the skilled artisan. Suitable probes and primers can range firom about 5 
nucleotides to about 30 nucleotides in length. For example, probes and primers can 
be 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 25, 26, 28 or 30 nucleotides in length. The 

1 5 probe or primer preferably overlaps at least one polymorphic site occupied by any of 
the possible variant nucleotides. The nucleotide sequence can correspond to the 
coding sequence of the allele or to the complement of the coding sequence of the 
allele. 

As used herein, the term "primer" refers to a single-stranded oligonucleotide 
20 which acts as a point of initiation of template-directed DNA synthesis under 
appropriate conditions (e.g., in the presence of four different nucleoside 
triphosphates and an agent for polymerization, such as DNA or RNA polymerase or 
reverse transcriptase) in an appropriate buffer and at a suitable temperature. The 
appropriate length of a primer depends on the intended use of the primer, but 
25 typically ranges fcom 15 to 30 nucleotides. Short primer molecules generally 
require cooler temperatures to form sufficiently stable hybrid complexes with the 
template. A primer need not reflect the exact sequence of the template, but must be 
sufficiently complementary to hybridize with a template. The term primer site refers 
to the area of the target DNA to which a primer hybridizes. The term primer pair 
30 refers to a set of primers including a 5' (upstream) primer that hybridizes with the 5' 
end of the DNA sequence to be amplified and a 3* (downstream) primer that 
hybridizes with the complement of the 3' end of the sequence to be amplified. 
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As used herein, linkage describes the tendency of genes, alleles, loci or genetic 
maricers to be inherited together as a result of their location on the same 
chromosome. It can be measured by percent recombination between the two genes, 
alleles, loci or genetic markers. 
5 As used herein, polymorphism refers to the occurrence of two or more 

genetically determined alternative sequences or alleles in a population. A 
polymorphic marker or site is the locus at which divergence occurs. Preferred 
markers have at least two alleles, each occurring at frequency of greater than 1%, 
and more preferably greater than 10% or 20% of a selected population. A 

10 polymorphic locus may be as small as one base pair. Polymorphic markers include 
restriction fragment length polymorphisms, variable number of tandem repeats 
(VNTR's), hypervariable regions, minisatellites, dinucleotide repeats, trinucleotide 
repeats, tetranucleotide repeats, simple sequence repeats, and insertion elements 
such as Alu. The first identified allelic form is arbitrarily designated as the reference 

15 form and other allelic forms are designated as altemative or variant alleles. The 
allelic form occurring most frequently in a selected population is sometimes referred 
to as the wildtype form. Diploid organisms may be homozygous or heterozygous 
for allelic forms. A diallelic or biallelic polymorphism has two forms. A triallelic 
polymorphism has three forms. 

20 Work described herein pertains to the resequencing of large numbers of genes 

in a large number of individuals to identify polymorphisms which can predispose 
individuals to disease. For example, polymorphisms in genes which are expressed 
in liver may predispose individuals to disorders of the liver. By altering amino acid 
sequence, SNPs may alter the function of the encoded proteins. The discovery of 

25 the SNP facilitates biochemical analysis of the variants and the development of 
assays to characterize the variants and to screen for phannaceutical that would 
interact directly with one or another form of the protein. SNPs (including silent 
SNPs) also enable the development of specific DNA, RNA, or protein-based 
diagnostics that detect the presence or absence of the polymorphism in particular 

30 conditions. 

A single nucleotide polymorphism occurs at a polymorphic site occupied by a 
single nucleotide, which is the site of variation between allelic sequences. The site 
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is usually preceded by and followed by highly conserved sequences of the allele 
(e.g., sequences that vary in less than 1/100 or 1/1000 members of the populations). 

A single nucleotide polymorphism usually arises due to substitution of one 
nucleotide for another at the polymorphic site. A transition is the replacement of 
5 one purine by another purine or one pyrimidine by another pyrimidine. A 

transversion is the replacement of a purine by a pyrimidine or vice versa. Single 
nucleotide polymorphisms can also arise from a deletion of a nucleotide or an 
insertion of a nucleotide relative to a reference allele. Typically the polymorphic • 
site is occupied by a base other than the reference base. For example, where the 

10 reference allele contains the base "T" at the polymorphic site, the altered allele can 
contain a "C", "G" or "A" at the polymorphic site. 

The invention also relates to nucleic acid molecules which hybridize to the 
variant alleles identified herein (or their complements) and which also comprise the 
variant nucleotide at the SNP site. Hybridizations are usually performed under 

1 5 stringent conditions, for example, at a salt concentration of no more than 1 M and a 
temperature of at least 25®C. For example, conditions of 5X SSPE (750 mM NaCl, 
50 mM NaPhosphate. 5 mM EDTA, pH 7.4) and a temperature of 25-30°C, or 
equivalent conditions, are suitable for allele-specific probe hybridizations. 
Equivalent conditions can be determined by varying one or more of the parameters 

20 given as an example, as known in the art, while maintaining a similar degree of 

identity or similarity between the target nucleotide sequence and the primer or probe 
used. 

The invention also relates to nucleic acid molecules which share substantial 
sequence identity to the variant alleles identified herein (or their complements) and 

25 which also comprise the variant nucleotide at the SNP site. Particularly preferred 
are nucleic acid molecules and fragments which have at least about 60%, preferably 
at least about 70, 80 or 85%, more preferably at least about 90%, even more 
preferably at least about 95%, and most preferably at least about 98% identity with 
nucleic acid molecules described herein. The percent identity of two nucleotide or 

30 amino acid sequences can be determined by aligning the sequences for optimal 
comparison purposes (e^., gaps can be introduced in the sequence of a first 
sequence). The nucleotides or amino acids at corresponding positions are then 
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compared, and the percent identity between the two sequences is a function of the 
number of identical positions shared by the sequences (Le,, % identity = # of 
identical positions/total # of positions x 100). In certain embodiments, the length of 
a sequence aligned for comparison purposes is at least 30%, preferably at least 40%, 
5 more preferably at least 60%, and even more preferably at least 70%, 80% or 90% of 
the length of the reference sequence. The actual comparison of the two sequences 
can be accompUshed by well-known methods, for example, using a mathematical 
algorithm. A preferred, non-limiting example' of such a mathematical algorithm is 
described in Karlin et aL, Proc. Natl Acad. Sci. USA, 90:5873^5877 (1993). Such 

10 an algorithm is incorporated into the NBLAST and XBLAST programs (version 2.0) 
as described in Altschul et ai. Nucleic Acids Res., 25:389-3402 (1997). When 
utilizing BLAST and Gapped BLAST programs, the default parameters of the 
respective programs (eg., NBLAST) can be used. See 
http://www.ncbi.nkn.nih,gov. In one embodiment, parameters for sequence 

1 5 comparison can be set at score=100, wordlength= 1 2, or can be varied {e,g, , W=5 or 
W=20). 

The term "isolated" is used herein to indicate that the material in question 
exists in a physical milieu distinct from that in which it occurs in nature. For 
example, an isolated nucleic acid of the invention may be substantially isolated with 

20 respect to the complex cellular milieu in which it naturally occurs. In some 

instances, the isolated material will form part of a composition (for example, a crude 
extract containing other substances), buffer system or reagent mix. In other 
circumstance, the material may be purified to essential homogeneity, for example as 
determined by PAGE or column chromatography such as HPLC. Preferably, an 

25 isolated nucleic acid comprises at least about 50, 80 or 90 percent (on a molar basis) 
of all macromolecular species present. 

I. Novel Polymorphisms of the Invention 

Some of the novel polymorphisms of the invention are shown in the Table. 
Colunms one and two show designations for the indicated polymorphism. Column 
30 three shows the Genbank or TIGR Accession number for the wild type (or reference) 
allele. Column four shows the location of the polymorphic site in the nucleic acid 



wo 01/18250 



PCT/USOO/24503 



-15- 

sequence with reference to the Genbank or TIGR sequence shown in column three. 
Column five shows common names for the gene in which the polymorphism is 
located. Column six shows the polymorphism and a portion of the 3' and 5' flanking 
sequence of the gene. Column seven shows the type of mutation; N, non-sense, S, 
5 silent, M, missense. Columns eight and nine show the reference and alternate 

nucleotides, respectively, at the polymorphic site. Columns ten and eleven show the 
reference and alternate amino acids, respectively, encoded by the reference and 
variant,, respectively, alleles. Other novel polymoiphisms of the invention are 
shown in Fig. 3. 

10 IL Analysis of Polymorphisms 
A. Preparation of Samples 

Polymorphisms are detected in a target nucleic acid from an individual being 
analyzed. For assay of genomic DNA, virtually any biological sample (other than 
pure red blood cells) is suitable. For example, convenient tissue samples include 
15 whole blood, semen, saliva, tears, urine, fecal material, sweat, buccal, skin and hair. 
For assay of cDNA or mRNA, the tissue sample must be obtained from an organ in 
which the target nucleic acid is expressed. For example, if the target nucleic acid is 
a cytochrome P450, the Uver is a suitable source. 

Many of the methods described below require amplification of DNA from 
20 target samples. This can be accomplished by e.g., PCR. See generally PCR 

Technology: Principles and Applications for DNA Amplification (ed. H.A. Erlich, 
Freeman Press, NY, NY, 1992); PCR Protocols: A Guide to Methods and 
Applications (eds. Innis, et aL, Academic Press, San Diego, CA, 1990); Mattila et 
ai. Nucleic Acids Res. 19, 4967 (1991); Eckert et aL, PCR Methods and 
25 Applications 1,17 (1991); PCR (eds. McPherson et aL, IRL Press, Oxford); and 
U.S. Patent 4,683,202. 

Other suitable amplification methods include the ligase chain reaction (LCR) 
(see Wu and Wallace, Genomics 4, 560 (1989), Landegren et al. Science 241, 1077 
(1988), transcription amplification (Kwoh etaL, Proc, NatL Acad. ScL USA 86, 
30 1 1 73 ( 1 989)), and self-sustained sequence replication (Guatelli et al., Proc. Nat. 
Acad. Sci. USA, 87, 1874 (1990)) and nucleic acid based sequence amplification 
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(NASBA). The latter two amplification methods involve isothermal reactions based 
on isothemial transcription, which produce both single stranded RNA (ssRNA) and 
double stranded DNA (dsDNA) as the amplification products in a ratio of about 30 
or 100 to 1, respectively. 

5 B. Detection ofPolymorphisms in Target DNA 

There are two distinct types of analysis of target DNA for detecting 
polymorphisms. The first type of analysis, sometimes referred to as de novo . 
characterization, is carried out to identify polymorphic sites not previously 
characterized (i.e., to identify new polymorphisms). This analysis compares target 

10 sequences in different individuals to identify points of variation, i.e., polymorphic 
sites. By analyzing groups of individuals representing the greatest ethnic diversity 
among humans and greatest breed and species variety in plants and animals, patterns 
characteristic of the most conunon alleles/haplotypes of the locus can be identified, 
and the firequencies of such alleles/haplotypes in the population can be determined. 

1 5 Additional allelic firequencies can be determined for subpopulations characterized by 
criteria such as geography, race, or gender. The de novo identification of 
polymorphisms of the invention is described m the Examples section. The second 
type of analysis determines which form(s) of a characterized (known) polymorphism 
are present in individuals under test. There are a variety of suitable procedures, 

20 which are discussed in turn. 

1, AUele-Specific Probes 

The design and use of allele-specific probes for analyzing polymorphisms is 
described by e.g., Saiki et aL, Nature 324, 163-166 (1986); Dattagupta, EP 235,726, 
Saiki, WO 89/1 1548. Allele-specific probes can be designed that hybridize to a 

25 segment of target DNA bom one individual but do not hybridize to the 

corresponding segment fi'om another individual due to the presence of different 
polymorphic forms in the respective segments fit>m the two individuals. 
Hybridization conditions should be sufficiently stringent that there is a significant 
difference in hybridization intensity between alleles, and preferably an essentially 

30 binary response, whereby a probe hybridizes to only one of the alleles. Some probes 
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are designed to hybridize to a segment of target DNA such that the polymorphic site 
aligns with a central position (e.g., in a 15-mer at the 7 position; in a 16-mer, at 
either the 8 or 9 position) of the probe. This design of probe achieves good 
discrimination in hybridization between different allelic forms. 
5 AUele-specific probes are often used in pairs, one member of a pair showing a 

perfect match to a reference form of a target sequence and the other member 
showing a perfect match to a variant fomi. Several pairs of probes can then be 
immobilized on the same support for simultaneous analysis of multiple 
polymorphisms within the same target sequence. 

10 2. Tiling Arrays 

The polymorphisms can also be identified by hybridization to nucleic acid 
arrays, some examples of which are described in WO 95/1 1995. One form of such 
arrays is described in the Examples section in connection with de novo identification 
of polymorphisms. The same array or a different array can be used for analysis of 

15 characterized polymorphisms. WO 95/1 1995 also describes subarrays that are 

optimized for detection of a variant form of a precharacterized polymorphism. Such 
a subarray contains probes designed to be complementary to a second reference 
sequence, which is an allelic variant of the first reference sequence. The second 
group of probes is designed by the same principles as described in the Examples, 

20 except that the probes exhibit complementarity to the second reference sequence. 
The inclusion of a second group (or further groups) can be particularly usefiil for 
analyzing short subsequences of the primary reference sequence in which multiple 
mutations are expected to occur within a short distance commensurate with the 
length of the probes (e.g., two or more mutations within 9 to 2 1 bases). 

25 3. AUele-Specific Primers 

An allele-specific primer hybridizes to a site on target DNA overiapping a 
polymorphism and only primes amphfication of an allelic form to which the primer 
exhibits perfect complementarity. See Gibbs, Nucleic Acid Res. 17, 2427-2448 
(1989). This primer is used in conjunction with a second primer which hybridizes at 

30 a distal site. Amplification proceeds fi-om the two primers, resulting in a detectable 
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product which indicates the particular allelic form is present. A control is usually 
performed with a second pair of primers, one of which shows a single base 
mismatch at the polymorphic site and the other of which exhibits perfect 
complementarity to a distal site. The single-base mismatch prevents amplification 
5 and no detectable product is formed. The method works best when the mismatch is 
included in the 3'-most position of the oligonucleotide aligned with the 
polymorphism because this position is most destabilizing to elongation from the 
primer (see, e.g.,* WO 93/22456). 



4. Direct-Sequencing 

1 0 The direct analysis of the sequence of polymorphisms of the present invention 

can be accomplished using either the dideoxy chain termination method or the 
Maxam Gilbert method (see Sambrook et aL, Molecular Cloning, A Laboratory 
Manual (2nd Ed., CSHP, New York 1989); Zyskind et aL, Recombinant DNA 
Laboratory Manual^ (Acad. Press, 1988)). 

15 5. Denaturing Gradient Gel Electrophoresis 

Amplification products generated using the polymerase chain reaction can be 
analyzed by the use of denaturing gradient gel electrophoresis. Different alleles can 
be identified based on the different sequence-dependent meUing properties and 
electrophoretic migration of DNA in solution. Erlich, ed., PCR Technology, 

20 Principles and Applications for DNA Amplification, (W.H. Freeman and Co, New 
York, 1992), Chapter 7. 

6. Single-Strand Conformation Polymorphism Analysis 
Alleles of target sequences can be differentiated using single-strand 
conformation polymorphism analysis, which identifies base differences by alteration 
25 in electrophoretic migration of single stranded PCR products, as described in Orita 
et aL, Proc Nat. Acad Sci. 86, 2766-2770 (1989). Amplified PCR products can be 
generated as described above, and heated or otherwise denatured, to form single 
stranded amplification products. Single-stranded nucleic acids may refold or form 
secondary structures which are partially dependent on the base sequence. The 
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different electrophoretic mobilities of single-stranded amplification products can be 
related to base*sequence differences between alleles of target sequences. 

7. Single-Base Extension 

An alternative method for identifying and analyzing polymorphisms is based 
5 on single-base extension (SBE) of a fluorescently-labeled primer coupled with 
fluorescence resonance energy transfer (FRET) between the label of the added base 
and the label of the primer. Typically, the method, such as that described by Chen et 
al^ (PNAS 94: 10756-61 (1997), incorporated herein by reference) uses a locus- 
specific oligonucleotide primer labeled on the 5* terminus with 5-carboxyfluorescein 

10 (FAM). This labeled primer is designed so that the 3* end is inunediately adjacent 
to the polymorphic site of interest. The labeled primer is hybridized to the locus, 
and single base extension of the labeled primer is performed with fluorescently 
labeled dideoxyribonucleotides (ddNTPs) in dye-terminator sequencing fashion, 
except that no deoxyribonucleotides are present. An increase in fluorescence of the 

IS added ddNTP in response to excitation at the wavelength of the labeled primer is 
used to infer the identity of the added nucleotide. 

m. Methods of Use 

After determining polymorphic form(s) present in an individual at one or more 
polymorphic sites, this information can be used in a number of methods. 

20 A. Forensics 

Determination of which polymorphic forms occupy a set of polymorphic sites 
in an individual identifies a set of polymorphic forms that distinguishes the 
individual. See generally National Research Council, The Evaluation of Forensic 
DNA Evidence (Eds. Pollard et ai. National Academy Press, DC, 1996). The more 

25 sites that are analyzed, the lower the probability that the set of polymorphic forms in 
one individual is the same as that in an urvelated individual. Preferably, if multiple 
sites are analyzed, the sites are unlinked. Thus, polymorphisms of the invention are 
often used in conjunction with polymorphisms in distal genes. Preferred 
polymorphisms for use in forensics are biallelic because the population frequencies 
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of two polymorphic forms can usually be determined with greater accuracy than 
those of multiple polymorphic forms at multi-allelic loci. 

The capacity to identify a distinguishing or unique set of forensic markers in 
an individual is useful for forensic analysis. For example, one can determine 
5 whether a blood sample from a suspect matches a blood or other tissue sample from 
a crime scene by detennining whether the set of polymorphic forms occupying 
selected polymorphic sites is the same in the suspect and the sample. If the set of 
polymorphic markers does not match between a suspect and a sample, it can be 
concluded (baning experimental error) that the suspect was not the source of the 
10 sample. If the set of markers does match, one can conclude that the DNA from the 
suspect is consistent with that found at the crime scene. If -frequencies of the 
polymorphic forms at the loci tested have been determined (e.g., by analysis of a 
suitable population of individuals), one can perform a statistical analysis to 
determine the probability that a match of suspect and crime scene sample would 
1 5 occur by chance. 

p(ID) is the probability that two random individuals have the same 
polymorphic or allelic form at a given polymorphic site. In biallelic loci, four 
genotypes are possible: AA, AB, BA, and BB. If alleles A and B occur in a haploid 
genome of the organism with frequencies x and y, the probability of each genotype 
20 in a diploid organism is (see WO 95/12607): 
Homozygote: p(AA)- x^ 
Homozygote: p(BB)= / = (1-x)^ 
Single Heterozygote: p(AB)= p(BA)= xy = x(l-x) 
Both Heterozygotes: p(AB+BA)= 2xy = 2x(l-x) 



25 The probability of identity at one locus (i.e, the probabihty that two 

individuals, picked at random from a population will have identical polymorphic 
forms at a given locus) is given by the equation: 
p(ID) = (x^)^ + (2xy)^ + (/)^ 

These calculations can be extended for any number of polymorphic forms at a 
30 given locus. For example, the probability of identity p(ID) for a 3-allele system 
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where the alleles have the frequencies in the population of x, y and z, respectively, is 
equal to the sum of the squares of the genotype frequencies: 
p(ID) = X* + (2xy)^ + (2yz)^ 4- (2x2)^ + + y' 

In a locus of n alleles, the appropriate binomial expansion is used to calculate 
5 p(ID) and p(exc). 

The cumulative probability of identity (cum p(ID)) for each of multiple 
unlinked loci is determined by multiplying the probabilities provided by each locus. 

cum p(ID) - p(IDl)p(ID2)p(ID3).... p(IDn) 

The cumulative probability of non-identity for n loci (i.e. the probability that 
10 two random individuals will be different at 1 or more loci) is given by the equation: 
cum p(nonID> = 1-cum p(ID). 

If several polymorphic loci are tested, the cumulative probability of non- 
identity for random individuals becomes very high (e.g., one billion to one). Such 
probabilities can be taken into account together with other evidence in determining 
1 5 the guilt or innocence of the suspect. 

B. Paternity Testing 

The object of paternity testing is usually to determine whether a male is the 
father of a child. In most cases, the mother of the child is known and thus, the 
mother's contribution to the child's genotype can be traced. Paternity testing 

20 investigates whether the part of the child's genotype not attributable to the mother is 
consistent with that of the putative father. Paternity testing can be performed by 
analyzing sets of polymorphisms in the putative father and the child. 

If the set of polymorphisms in the child attributable to ttie father does not 
match the set of polymorphisms of the putative father, it can be concluded, barring 

25 experimental error, that the putative father is not the real father. If the set of 
polymorphisms in the child attributable to the father does match the set of 
polymorphisms of the putative father, a statistical calculation can be performed to 
determine the probability of coincidental match. 

The probability of parentage exclusion (representing the probability that a 

30 random male will have a polymorphic form at a given polymorphic site that makes 
him incompatible as the father) is given by the equation (see WO 95/12607): 
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p(exc) = xy(l-xy) 

where x and y are the population frequencies of alleles A and B of a biallelic 
polymorphic site. 

(At a triallelic site p(exc) = xy(l-xy) + yz(l- yz) + xz(1-xz)-h 3xyz(l-xyz))), 
5 where x, y and z and the respective population frequencies of alleles A, B and C). 
The probability of non-exclusion is 
p(non-exc) = l-p(exc) 

The cumulative probability of non-exclusion (representing the value obtained 
when n loci are used) is thus: 
10 cum p(non-exc) = p(non-exc l)p(non-exc2)p(non-exc3),... p(non-excn) 

The cumulative probability of exclusion for n loci (representing the probability 
that a random male will be excluded) 

cum p(exc) = 1 - cum p(non-exc). 

If several polymorphic loci are included m the analysis, the cumulative 
1 5 probability of exclusion of a random male is very high. This probability can be 
taken into account in assessing the liability of a putative father whose polymorphic 
marker set matches the child's polymorphic marker set attributable to his/her father. 

C. Correlation of Polymorphisms with Phenotypic Traits 

The polymorphisms of the invention may contribute to the phenotype of an 

20 organism in different ways. Some polymorphisms occur within a protein coding 
sequence and contribute to phenotype by affecting protein structure. The effect may 
be neutral, beneficial or detrimental, or both beneficial and detrimental, depending 
on the circumstances. For example, a heterozygous sickle cell mutation confers 
resistance to malaria, but a homozygous sickle cell mutation is usually lethal. Other 

25 polymorphisms occur in noncoding regions but may exert phenotypic effects 
indirectly via influence on replication, transcription, and translation. A single 
polymorphism may afifect more than one phenotypic trait. Likewise, a single 
phenotypic trait may be affected by polymorphisms in different genes. Further, 
some polymorphisms predispose an individual to a distinct mutation that is causally 

30 related to a certain phenotype. 
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Phenotypic traits include diseases that have known but hitherto unmapped 
genetic components (e.g., agammaglobulimenia, diabetes insipidus, Lesch-Nyhan 
syndrome, muscular dystrophy, Wiskott-Aldrich syndrome, Fabry's disease, familial 
hypercholesterolemia, polycystic kidney disease, hereditary spherocytosis, von 
5 Willebrand's disease, tuberous sclerosis, hereditary hemorrhagic telangiectasia, 
femiUal colonic polyposis, Ehlers-Danlos syndrome, osteogenesis imperfecta, and 
acute intermittent porphyria). Phenotypic traits also include symptoms of, or 
susceptibility to, multifectorial diseases of which a component is or may be genetic, 
such as autoimmune diseases, inflammation, cancer, diseases of the nervous system, 
10 and infection by pathogenic microorganisms. Some examples of autoimmune 

diseases include rheumatoid arthritis, multiple sclerosis, diabetes (insulin-dependent 
and non-independent), systemic lupus erythematosus and Graves disease. Some 
examples of cancers include cancers of the bladder, brain, breast, colon, esophagus, 
kidney, leukemia, liver, lung, oral cavity, ovary, pancreas, prostate, skin, stomach 
1 5 and uterus. Phenotypic traits also include characteristics such as longevity, 
appearance (e.g., baldness, obesity), sttength, speed, endurance, fertility, and 
susceptibility or receptivity to particular drugs or therapeutic treatments. 

The correlation of one or more polymorphisms with phenotypic traits can be 
facilitated by knowledge of the gene product of the wild type (reference) gene. The 
20 genes in which cSNPs of the present invention have been identified are genes which 
have been previously sequenced and characterized in one of their allelic forms. 

Correlation is performed for a population of individuals who have been tested 
for the presence or absence of a phenotypic trait of interest and for polymorphic 
markers sets. To perform such analysis, the presence or absence of a set of 
25 polymorphisms (i.e. a polymorphic set) is determined for a set of the individuals, 
some of whom exhibit a particular trait, and some of which exhibit lack of the trait. 
The alleles of each polymorphism of the set are then reviewed to determine whether 
the presence or absence of a particular allele is associated with the trait of interest. 
Correlation can be performed by standard statistical methods such as a K-squared 
30 test and statistically significant correlations between polymorphic form(s) and 
phenotypic characteristics are noted. For example, it might be found that the 
presence of allele Al at polymorphism A correlates with heart disease. As a fiirther 
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example, it might be found that the combined presence of allele Al at polymorphism 
A and allele Bl at polymorphism B correlates with increased milk production of a 
farm animal. 

Such correlations can be exploited in several ways. In the case of a strong 

5 correlation between a set of one or more polymorphic forms and a disease for which 
treatment is available, detection of the polymorphic form set in a human or animal 
patient may justify immediate administration of treatment, or at least the institution 
of regular monitoring of the patient. Detection of a polymorphic form correlated 
with serious disease in a couple contemplating a family may also be valuable to the 

10 couple in their reproductive decisions. For example, the female partner might elect 
to undergo in vitro fertilization to avoid the possibility of transmitting such a 
polymorphism from her husband to her offspring. In the case of a weaker, but still 
statistically significant correlation between a polymorphic set and human disease, 
immediate therapeutic intervention or monitoring may not be justified. 

1 5 Nevertheless, the patient can be motivated to begin simple life-style changes (e.g., 
diet, exercise) that can be accomplished at little cost to the patient but confer 
potential benefits in reducing the risk of conditions to which the patient may have 
increased susceptibility by virtue of variant alleles. Identification of a polymorphic 
set in a patient correlated with enhanced receptiveness to one of several treatment 

20 regimes for a disease indicates that this treatment regime should be followed. 

For animals and plants, correlations between characteristics and phenotype are 
useful for breeding for desired characteristics. For example, Beitz et al,, US 
5,292,639 discuss use of bovine mitochondrial polymorphisms in a breeding 
program to improve milk production in cows. To evaluate the effect of mtDNA D- 

25 loop sequence polymorphism on milk production, each cow was assigned a value of 
1 if variant or 0 if wildtype with respect to a prototypical mitochondrial DNA 
sequence at each of 17 locations considered. Each production trait was analyzed 
individually with the following animal model: 

Yykp„=|Jt + YS, + Pj + X, + p. + ,.. Pn + PE„ + a„+ep 

30 where is the milk, fat, fat percentage, SNF, SNF percentage, energy 

concentration, or lactation energy record; |i is an overall mean; YSj is the effect 
common to all cows calving in year-season; is the effect common to cows in 
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either the high or average selection Hne; p, to p, 7 are the binomial regressions of 
production record on mtDNA D-loop sequence polymorphisms; PE„ is pemianent 
environmental effect common to all records of cow n; a„ is effect of animal n and is 
composed of the additive genetic contribution of sire and dam breeding values and a 
5 Mendelian sampling effect; and Cp is a random residual. It was found that eleven of 
seventeen polymorphisms tested influenced at least one production trait. Bovines 
having the best polymorphic forms for milk production at these eleven loci are used 
as parents for breeding the next generation of the herd. . 

D. Genetic Moping of Phenotypic Traits 

1 0 The previous section concerns identifying correlations between phenotypic 

traits and polymorphisms ttiat directly or indirectly contribute to those traits. The 
present section describes identification of a physical linkage between a genetic locus 
associated with a trait of interest and polymorphic markers that are not associated 
with the trait, but are in physical proximity with the genetic locus responsible for the 

15 trait and co-segregate with it. Such analysis is useful for mapping a genetic locus 
associated with a phenotypic trait to a chromosomal position, and thereby cloning 
gene(s) responsible for the trait. See Lander et al, Proc. Natl. Acad. ScL (USA) 83, 
7353-7357 (1986); Lander et al, Proc. Natl Acad, Set. (USA) 84, 2363-2367 
(1987); Donis-Keller et a/., Cell 51, 319-337 (1987); Lander et aL, Genetics 121. 

20 185-199 (1989)). Genes locahzed by linkage can be cloned by a process known as 
directional cloning. See Wainwright, Med, J. Australia 159, 170-174 (1993); 
Collins, Nature Genetics 1, 3-6 (1992). 

Linkage studies are typically performed on members of a family. Available 
members of the family are characterized for the presence or absence of a phenotypic 

25 trait and for a set of polymorphic markers. The distribution of polymorphic markers 
in an informative meiosis is then analyzed to determine which polymorphic markers 
co-segregate with a phenotypic trait. See, eg., Kerem et al.. Science 245, 1073-1080 
(1989); Monaco et al.. Nature 316, 842 (1985); Yamoka et ai. Neurology 40, 222- 
226 (1990); Rossiter et al, FASEB Journal 5, 21-27 (1991). 

30 Linkage is analyzed by calculation of LOD (log of the odds) values, A lod 

value is the relative likelihood of obtaining observed segregation data for a marker 
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and a genetic locus when the two are located at a recombination fraction 9, versus 
the situation in which the two are not linked, and thus segregating independently 
(Thompson & Thompson, Genetics in Medicine (5th ed, W.B. Saunders Company, 
Philadelphia, 1991); Strachan, "Mapping the human genome" in The Human 
5 Genome (BIOS Scientific Publishers Ltd, Oxford), Chapter 4). A series of 

likelihood ratios are calculated at various recombination fractions (9), ranging from 
9 = 0.0 (coincident loci) to 9 = 0.50 (unlinked). Thus, the likelihood at a given 
value of 9 is: probability of data if loci linked at 9 to probability of data if loci 
unlinked. The computed likelihoods are usually expressed as the log,o of this ratio 

10 (i.e., a lod score). For example, a lod score of 3 indicates 1000:1 odds against an 
apparent observed linkage being a coincidence. .The use of logarithms allows data 
collected from different families to be combined by simple addition. Computer 
programs are available for the calculation of lod scores for differing values of 9 
(e.g., LIPED, MLINK (Lathrop, Proc, Nat Acad. Sci. (USA) 81, 3443-3446 (1984)). 

15 For any particular lod score, a recombination fraction may be determined from 
mathematical tables. See Smith et aL^ Mathematical tables for research workers in 
human genetics (Churchill, London, 1961); Smithy Ann. Hum. Genet. 32, 127-150 
(1968). The value of 9 at which the lod score is the highest is considered to be the 
best estimate of the recombination fraction. 

20 Positive lod score values suggest that the two loci are linked, whereas negative 

values suggest that linkage is less likely (at that value of 9) than the possibility that 
the two loci are unlinked. By convention, a combined lod score of +3 or greater 
(equivalent to greater than 1000:1 odds in favor of linkage) is considered definitive 
evidence that two loci are linked. Similarly, by convention, a negative lod score of - 

25 2 or less is taken as definitive evidence against linkage of the two loci being 
compared. Negative linkage data are usefril in excluding a chromosome or a 
segment thereof from consideration. The search focuses on the remaining non- 
excluded chromosomal locations. 

IV. Modified Polypeptides and Gene Sequences 
30 The invention fiirther provides variant forms of nucleic acids and 

corresponding proteins. The nucleic acids comprise one of the sequences described 
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in the Table, column 5, in which the polymorphic position is occupied by one of the 
alternative bases for that position. Some nucleic acids encode full-length variant 
forms of proteins. Similarly, variant proteins have the prototypical amino acid 
sequences encoded by nucleic acid sequences shown in the Table, column 5, (read 
5 so as to be in-frame with the full-length coding sequence of which it is a component) 
except at an amino acid encoded by a codon including one of the polymorphic 
positions shown in the Table. That position is occupied by the amino acid coded by 
the corresponding codon in any of the alternative forms shown in the Table. 

Variant genes can be expressed in an expression vector in which a variant gene 

10 is operably linked to a native or other promoter. Usually, the promoter is a 
eukaryotic promoter for expression in a mammalian cell. The transcription 
regulation sequences typically include a heterologous promoter and optionally an 
enhancer which is recognized by the host The selection of an appropriate promoter, 
for example trp, lac, phage promoters, glycolytic enzyme promoters and tRNA 

15 promoters, depends on the host selected. Commercially available expression vectors 
can be used. Vectors can include host-recognized replication systems, amplifiable 
genes, selectable markers, host sequences useful for insertion into the host genome, 
and the like. 

The means of introducing the expression construct into a host cell varies 
20 dependmg upon the particular construction and the target host. Suitable means 
include fusion, conjugation, transfection, transduction, electroporation or injection, 
as described in Sambrook, supra. A wide variety of host cells can be employed for 
expression of the variant gene, both prokaryotic and eukaryotic. Suitable host cells 
include bacteria such as E. coli, yeast, filamentous fungi, insect cells, mammalian 
25 cells, typically immortalized, e.g., mouse, CHO, human and monkey cell lines and 
derivatives thereof Preferred host cells are able to process the variant gene product 
to produce an appropriate mature polypeptide. Processing includes glycosylation, 
ubiquitination, disulfide bond formation, general post-translational modification, and 
the like. As used herein, "gene product" includes mRNA, peptide and protein 
30 products. 

The protein may be isolated by conventional means of protein biochemistry 
and purification to obtain a substantially pure product, i.^., 80, 9S or 99% free of cell 
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component contaminants, as described in Jacoby, Methods in Enzymology Volume 
104, Academic Press, New York (1984); Scopes, Protein Purification, Principles 
and Practice, 2nd Edition, Springer- Verlag, New York (1987); and Deutscher (ed), 
Guide to Protein Purification, Methods in Enzymology, Vol. 182 (1990). If the 
5 protein is secreted, it can be isolated from the supematant in which the host cell is 
grown. If not secreted, the protein can be isolated from a lysate of the host cells. 

The invention further provides transgenic nonhuman animals capable of 
expressing an exogenous variant gene and/or having one or both alleles pf an 
endogenous variant gene inactivated. Expression of an exogenous variant gene is 

10 usually achieved by operably linking the gene to a promoter and optionally an 
enhancer, and microinjecting the construct into a zygote. See Hogan et aL, 
"Manipulating the Mouse Embryo, A Laboratory Manual," Cold Spring Harbor 
Laboratory. Inactivation of endogenous variant genes can be achieved by forming a 
transgene in which a cloned variant gene is inactivated by insertion of a positive 

15 selection marker. See Capecchi, Science 244, 1288-1292 (1989). The transgene is 
then introduced into an embryonic stem cell, where it undergoes homologous 
recombination with an endogenous variant gene. Mice and other rodents are 
preferred animals. Such animals provide useful drug screening systems. 

In addition to substantially fiill-length polypeptides expressed by variant 

20 genes, the present invention includes biologically active fragments of the 

polypeptides, or analogs thereof, including organic molecules which simulate the 
interactions of the peptides. Biologically active fragments include any portion of the 
fiiU-length polypeptide which confers a biological fimction on the variant gene 
product, including ligand binding, and antibody binding. Ligand binding includes 

25 binding by nucleic acids, proteins or polypeptides, small biologically active 
molecules, or large cellular structures. 

Polyclonal and/or monoclonal antibodies that specifically bind to variant gene 
products but not to corresponding prototypical gene products are also provided. 
Antibodies can be made by injecting mice or other animals with the variant gene 

30 product or synthetic peptide fragments diereof Monoclonal antibodies are screened 
as are described, for example, in Harlow & Lane, Antibodies, A Laboratory Manual^ 
Cold Spring Harbor Press, New York (1988); Coding, Monoclonal antibodies. 
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Principles and Practice (2d ed.) Academic Press, New York (1986). Monoclonal 
antibodies are tested for specific immunoreactivity with a variant gene product and 
lack of immunoreactivity to the corresponding prototypical gene product. These 
antibodies are useful in diagnostic assays for detection of the variant form, or as an 
S active ingredient in a pharmaceutical composition. 

V. Kits 

The invention further provides kits comprising at least one allele-speciiic 
oligonucleotide as described herein. Often, the kits contain one or more pairs of 
allele-specific oligonucleotides hybridizing to different forms of a polymorphism. 

10 In some kits, the allele-specific oligonucleotides are provided immobilized to a 
substrate. For example, the same substrate can comprise allele-specific 
oUgonucleotide probes for detecting at least 10, 100 or all of the polymorphisms 
shown in the Table. Optional additional components of the kit include, for 
example, restriction enzymes, reverse-transcriptase or polymerase, the substrate 

15 nucleoside triphosphates, means used to label (for example, an avidin-enzyme 
conjugate and enzyme substrate and chromogen if the label is biotin), and the 
appropriate buffers for reverse transcription, PGR, or hybridization reactions. 
Usually, the kit also contains instructions for carrying out the methods. 
The thrombospondins are a family of extracellular matrix (ECM) 

20 glycoproteins that modulate many cell behaviors including adhesion, migration, and 
proliferation. Thrombospondins (also known as thrombin sensitive proteins or 
TSPs) are large molecular weight glycoproteins composed of three identical 
disulfide-linked polypeptide chains, TSPs are stored in the alpha-granules of 
platelets and secreted by a variety of mesenchymal and epithelial cells (Majack et 

25 a/.. Cell Membrane i:57-77 (1987)). Platelets secrete TSPs when activated in the 
blood by such physiological agonists such as thrombin. TSPs have lectin properties 
and a broad function in the regulation of fibrinolysis and as a component of the 
ECM, and are one of a group of ECM proteins which have adhesive properties. 
TSPs bind to fibronectin and fibrinogen (Lahav et aL, EurJBiochem 7^5:151-6 

30 (1984)), and these proteins are known to be involved in platelet adhesion to 

substratum and platelet aggregation (Leung, J Clin Invest 74: 1 764-1772 (1986)). 
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Recent work has implicated TSPs in response of cells to growth factors. 
Submitogenic doses of PDGF induce a rapid but transitory, increase in TSP 
synthesis and secretion by rat aortic smooth muscle cells (Majack et al,, J Biol Chem 
/O; . 1059-70 (1985)). PDGF responsiveness to TSP synthesis in glial cells has also 

5 been shown (Asch et al, Proc Natl Acad Sci 55:2904-8 (1986)). TSP mRNA levels 
rise rapidly in response to PDGF (Majack et a/., J Biol Chem 2d2:8821-5 (1987)). 
TSPs act synergistically with epidermal growth factor to increase DNA synthesis in 
smooth muscle cells (Majack et al, Proc Natl Acad Sci 55:9050-4 (1986)), and 
monoclonal antibodies to TSPs inhibit smooth muscle cell proliferation (Majack et 

10 aly J Biol Chem 106:415-22 (1988)). TSPs modulate local adhesions in endothelial 
cells, and TSPs, particularly TSP-1 primarily derived from platelet granules, are 
known to be an important activator of transforming growth factor beta-1 (TGFB-1) 
(Crawford et aL, Cell 95:1 159 (1998)) and appear to be a potential link between 
platelet- thrombosis and development of atherosclerosis. 

15 To determine pivotal genes associated with premature coronary artery disease, 

we analyzed DNA from 347 patients with MI or coronary revascularization before 
age 40 (men) or 45 (women) and 422 general population controls. Cases were 
drawn (one per family) from a retrospective collection of sibling pairs with 
premature CAD. Controls were ascertained through random-digit dialing. Both 

20 cases and controls were Caucasian. A complete database of phenotypic and 

laboratory variables for the affected patients afforded logistic regression to control 
for age, diabetes, body mass index, gender. 

Thrombospondin (TSP) 4 and 1 emerged as important SNPs associated with 
premature CAD and MI. For CAD, 148 of 347 patients carried at least one copy of 

25 the TSP-4 variant compared with 142 of 422 control subjects; adjusted odds ratio 
1.47, p=0.01. For premature MI, the association was even stronger: 91 of 187 cases 
vs. 142 of 422 controls had the variant; adjusted odds ratio 2.08, p=0.0003. The 
TSP- 1 SNP was rare. Nonetheless, homozygosity for the variant allele gave an 
adjusted odds ratio of 9.5, p=.04. 

30 Specific reference nucleotide (SEQ ID NO: 1) and amino acid (SEQ ED NO: 

2) sequences for TSP-1 are shown in Figs. 1 A-ID. Specific reference nucleotide 
(SEQ ID NO: 3) and amino acid (SEQ ID NO: 4) sequences for TSP-4 are shown in 



wo 01/18250 



PCT/USOO/24503 



-31- 



Figs. 2A-2C. It is understood that the invention is not limited by these exemplified 
reference sequences, as variants of these sequences which differ at locations other 
than the SNP sites identified herein can also be utilized. The skilled artisan can 
readily determine the SNP sites in these other reference sequences which correspond 

5 to the SNP sites identified herein by aligning the sequence of interest with the 

reference sequences specifically disclosed herein, and programs for performing such 
alignments are commercially available. For example, the ALIGN program in the 
GCG software package can be used, utilizing a PAM120 weight residue table, a gap 
length penalty of 12 and a gap penalty of 4, for example. 

10 Two SNPs have been specifically studied as described herein. The first 

(G334u4) is a change firom A (reference nucleotide) to G (alternate or variant 
nucleotide) at nucleotide position 2210 of the nucleic acid sequence of TSP-1 (Figs. 
lA-lD), resulting in a missense amino acid mutation Scorn asparagine (reference) to 
serine (alternate) at amino acid 700. The second SNP (G355u2) is a change bom G 

15 (reference) to C (alternate) at nucleotide position 1 1 86 of the nucleic acid sequence 
of TSP-4 (Figs. 2A-2C), resulting in a missense amino acid alteration Srom alanine 
(reference) to proline (alternate) at amino acid 387. With respect to the G355u2 
SNP, individuals with CAD carried at least one copy of the variant "C" allele more 
fi-equently than control individuals (43% as compared with 34%). With respect to 

20 the G355u2 SNP, individuals with MI carried at least one copy of the variant "C" 
allele more fi-equently than control individuals (49% as compared with 34%). With 
respect to the G334u4 SNP, individuals with CAD carried two copies of the variant 
"G" allele more firequently than control individuals (1.7% as compared with 0.2%). 
With respect to the G334u4 SNP, individuals with MI carried two copies of the 

25 variant "G" allele more firequently than control individuals (2% as compared with 
0.2%). 

As used herein, the term "polymorphism'' refers to the occurrence of two or 
more genetically determined alternative sequences or alleles in a population. A 
polymorphic marker or site is the locus at which divergence occurs. Preferred 
30 markers have at least two alleles, each occurring at fi-equency of greater than 1%, 
and more preferably greater than 10% or 20% of a selected population. A 
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polymorphic locus may be as small as one base pair, in which case it is referred to as 
a single nucleotide polymorphism (SNP). 

Thus, the invention relates to a method for predicting the likelihood that an 
individual will have a vascular disease, or for aiding in the diagnosis of a vascular 

5 disease, or predicting the likelihood of having altered symptomology associated with 
a vascular disease, comprising the steps of obtaining a DNA sample from an 
individual to be assessed and determining the nucleotide present at one or more of 
nucleotide positions 2210 of the TSP-1 gene or 1 186 of the TSP-4 gene. In a 
preferred embodiment, the nucleotides present at both of these nucleotide positions 

10 are determined. In one embodunent the TSP-1 gene has the nucleotide sequence of 
SEQ ID NO: 1 and the TSP-4 gene has the nucleotide sequence of SEQ ID NO: 3. 
The presence of one or more of a G (the variant nucleotide) at position 2210 of SEQ 
ID NO: 1 or a C (the variant nucleotide) at position 1 186 of SEQ ID NO: 11 86 
indicates that flie individual has a greater likelihood of having a vascular disease, or 

1 5 a greater likelihood of having severe symptomology associated with a vascular 
disease, than if that individual had the reference nucleotide at one or more of these 
positions. Conversely, the presence of one or more of an A (the reference 
nucleotide) at position 2210 of SEQ ID NO: 1 or a G (the reference nucleotide) at 
position 1 1 86 of SEQ ID NO: 3 indicates that the individual has a reduced 

20 likelihood of having a vascular disease or a likelihood of having reduced 

symptomology associated with a vascular disease than if that individual had the 
variant nucleotide at one or more of these positions. 

In a particular embodiment, the individual is an individual at risk for 
development of a vascular disease. In another embodiment the individual exhibits 

25 clinical symptomology associated with a vascular disease. In one embodiment, the 
individual has been clinically diagnosed as having a vascular disease. Vascular 
diseases include, but are not limited to, atherosclerosis, coronary heart disease, 
myocardial infarction (MI), stroke, peripheral vascular diseases, venous 
thromboembolism and pulmonary embolism. In preferred embodiments, the 

30 vascular disease is CAD or MI. 

The genetic material to be assessed can be obtained from any nucleated cell 
from the individual. For assay of genomic DNA, virtually any biological sample 
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(other than pure red blood cells) is suitable. For example, convenient tissue samples 
include whole blood, semen, saliva, tears, urine, fecal material, sweat, skin and hair. 
For assay of cDNA or mRNA, the tissue sample must be obtained from a tissue or 
organ in which the target nucleic acid is expressed, 
5 Many of the methods described herein require amplification of DNA from 

target samples. This can be accomplished by e.g., PGR. See generally PGR 
Technology: Principles and Applications for DNA Amplification (ed. H. A. Erlich, 
Freeman Press, NY, NY, 1992); PGR Protocols: A Guide to Methods and 
Applications (eds. Innis, et al. Academic Press, San Diego, CA, 1990); Mattila et 
10 a/., Nucleic Acids Res, 19, 4967 (1991); Eckert et al, PGR Methods and 

. Applications 1, 17 (1991); PGR (eds. McPherson et a/., IRL Press, Oxford); and 
U.S. Patent 4,683,202, 

Other suitable amplification methods include the ligase chain reaction (LCR) 
(see Wu and Wallace, Genomics 4, 560 (1989), Landegren et aL, Science 241, 1077 
15 (1988), transcription amplification (Kwoh et aL, Proc. Natl Acad. ScL USA 86, 
1 173 (1989)), and self-sustained sequence replication (Guatelli et a/., Proc. Nat. 
Acad, Sci, USA, 87, 1874 (1990)) and nucleic acid based sequence amplification 
(NASBA). The latter two amplification methods involve isothermal reactions based 
on isothemial transcription, which produce both single stranded RNA (ssRNA) and 
20 double stranded DNA (dsDNA) as the amplification products in a ratio of about 30 
or 100 to 1 , respectively. 

The nucleotide which occupies the polymorphic site of interest (e.g., 
nucleotide position 2210 in TSP-1 and/or nucleotide position 1 186 in TSP-4) can be 
identified by a variety of methods, such as Southern analysis of genomic DNA; 
25 direct mutation analysis by restriction enzyme digestion; Northern analysis of RNA; 
denaturing high pressure liquid chromatography (DHPLC); gene isolation and 
sequencing; hybridization of an allele-specific oHgonucleotide with amplified gene 
products; single base extension (SBE). In a preferred embodiment, determination of 
the allelic form of TSP is carried out using SBE-FRET methods as described herein, 
30 or using chip-based oligonucleotide arrays as described herein. 

The invention also relates to a method for predicting the likelihood that an 
individual will have a vascular disease, or for aiding in the diagnosis of a vascular 



wo 01/18250 



PCT/USOO/24503 



-34- 

disease, or predicting the likelihood of having altered symptomology associated with 
a vascular disease, comprising the steps of obtaining a biological sample comprising 
TSP-1 and/or TSP-4 protein or relevant portion thereof from an individual to be 
assessed and determining the amino acid present at one or more of amino acid 
5 positions 700 of the TSPrl gene product (e.g., as exemplified by SEQ ID NO: 2) or 
387 of the TSP-4 gene product (e.g., as exemplified by SEQ ID NO: 4). In a 
preferred embodiment, the amino acids present at both of these amino acid positions 
are determined. As used herein, the term "relevant portion" of the TSP-I and TSP-4 
proteins is intended to encompass aiiy portion of the protein which comprises the 

10 polymorphic amino acid positions. The presence of one or more of a serine (the 
variant amino acid) at position 700 of SEQ ID NO: 2, or a proline (the variant amino 
acid) at position 387 of SECj ID NO: 4 indicates that the individual has a greater 
likelihood of having a vascular disease, or a greater likelihood of having severe 
symptomology associated with a vascular disease, than if that individual had the 

15 reference amino acid at one or more of these positions. Conversely, the presence of 
one or more of an asparagine (the reference amino acid) at position 700 of SEQ ED 
NO: 2, or an alanine (the reference amino acid) at position 387 of SEQ I D NO: 4 
indicates that the individual has a reduced likelihood of having a vascular disease or 
a likelihood of having reduced symptomology associated with a vascular disease, 

20 than if that individual had the varaint amino acid at one or more of these positions. 
In a particular embodiment, the individual is an individual at risk for 
development of a vascular disease. In another embodiment the individual exhibits 
clinical symptomology associated with a vascular disease. In one embodiment, the 
individual has been clinically diagnosed as having a vascular disease. 

25 In this embodiment of the invention, the biological sample contains protein 

molecules from the test subject. In vitro techniques for detection of protein include 
enzyme linked immunosorbent assays (ELISAs), Western blots, 
immunoprecipitations and immimofluorescence. Furthermore, in vivo techniques for 
detection of protein include introducing into a subject a labeled anti-protein 

30 antibody. For example, the antibody can be labeled with a radioactive marker whose 
presence and location in a subject can be detected by standard imaging techniques. 
Polyclonal and/or monoclonal antibodies that specifically bind to variant gene 
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products but not to corresponding reference gene products, and vice versa, are also 
provided. Antibodies can be made by injecting mice or other animals with the 
variant gene product or synthetic peptide fragments thereof comprising the variant 
portion. Monoclonal antibodies are screened as are described, for example, in 
5 Harlow & Lane, Antibodies, A Laboratory Manual^ Cold Spring Harbor Press, New 
York (1988); Coding, Monoclonal antibodies. Principles and Practice (2d ed.) 
Academic Press, New York (1986). Monoclonal antibodies are tested for specific 
immunoreactivity with a variant gene product and lack of immunoreactivity to the 
corresponding prototypical gene product. These antibodies are useful in diagnostic 

10 assays for detection of the variant form, or as an active ingredient in a 
pharmaceutical composition. 

The polymorphisms of the invention may be associated with vascular disease 
in different ways. The polymorphisms may exert phenotypic effects indirectly via 
influence on replication, transcription, and translation. Additionally, the described 

1 S polymorphisms may predispose an individual to a distinct mutation that is causally 
related to a certain phenotype, such as susceptibility or resistance to vascular disease 
and related disorders. The discovery of the polymoq)hisms and their correlation 
with CAD and MI facilitates biochemical analysis of the variant and reference fomis 
and the development of assays to characterize the variant and reference forms and to 

20 screen for pharmaceutical agents that interact directly with one or another form of 
the protein. 

Alternatively, these particular polymorphisms may belong to a group of two or 
more polymorphisms in the TSP gene(s) which contributes to the presence, absence 
or severity of vascular disease. An assessment of other polymorphisms within the 

25 TSP gene(s) can be undertaken, and the separate and combined effects of these 
polymorphisms, as well as alternations in other, distinct genes, on the vascular 
disease phenotype can be assessed. 

Correlation between a particular phenotype, e.g., the CAD or MI phenotype, 
and the presence or absence of a particular allele is performed for a population of 

30 individuals who have been tested for the presence or absence of the phenotype. 
Correlation can be performed by standard statistical methods such as a Chi-squared 
test and statistically significant correlations between polymorphic form(s) and 
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phenotypic characteristics are noted. This correlation can be exploited in several 
ways. In the case of a strong correlation between a particular polymorphic form, 
e.g., the variant allele for TSP-1 and/or TSP-4, and a disease for which treatment is 
available, detection of the polymorphic form in an individual may justify immediate 

5 administration of treatment, or at least the institution of regular monitoring of the 
individual. Detection of a polymorphic form correlated with a disorder in a couple 
contemplating a family may also be valuable to the couple in their reproductive 
decisions. For example, the female partner might elect to undergo in vitro 
fertilization to avoid the possibility of transmitting such a polymorphism from her 

10 husband to her offspring. In the case of a weaker, but still statistically significant 
correlation between a polymorphic form and a particular disorder, immediate 
therapeutic intervention or monitoring may not be justified. Nevertheless, the 
individual can be motivated to begin simple life-style changes (e.g., diet 
modification, therapy or counseling) that can be accomplished at little cost to the 

15 individual but confer potential benefits in reducing the risk of conditions to which 
the individual may have increased susceptibility by virtue of the particular allele. 
Furthermore, identification of a polymorphic form correlated with enhanced 
receptiveness to one of several treatment regimes for a disorder uidicates that this 
treatment regimen should be followed for the individual in question. 

20 Furthermore, it may be possible to identify a physical linkage between a 

genetic locus associated with a trait of interest (e.g., CAD or MI) and polymorphic 
markers that are or are not associated with the trait, but are in physical proximity 
with the genetic locus responsible for the trait and co-segregate with it. Such 
analysis is useful for mapping a genetic locus associated with a phenotypic trait to a 

25 chromosomal position, and thereby cloning gene(s) responsible for the trait. See 
Lander et aL, Proc, Natl Acad, Sci. (USA) 83, 7353-7357 (1986); Lander et al., 
Proc, Natl Acad. Set (USA) 84, 2363-2367 (1987); Donis-Keller a/.. Cell 51, 
319-337 (1987); Lander et al. Genetics 121. 185-199 (1989)). Genes localized by 
linkage can be cloned by a process known as directional cloning. See Wainwright, 

30 Med. J. Australia 159, 170-174 (1993); ColUns, Nature Genetics 1, 3-6 (1992). 
Linkage studies are discussed in more detail above. 
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In another embodiment, the invention relates to pharmaceutical compositions 
comprising a reference TSP-1 and/or TSP-4 gene or gene product for use in the 
treatment of vascular disease, e.g., CAD and MI. As used herein, a reference TSP 
gene product is intended to mean gene products which are encoded by the reference 
5 allele of the TSP gene. In addition to substantially full-length polypeptides 

expressed by the genes, the present invention includes biologically active fragments 
of the polypeptides, or analogs thereof, including organic molecules which simulate 
the interactions of the peptides. Biologically active fragments include any portion of 
the full-length polypeptide which confers a biological function on the variant gene 

10 product, including ligand binding, and antibody binding. Ligand binding includes 
binding by nucleic acids, proteins or polypeptides, small biologically active 
molecules, or large cellular structures. 

For instance, the polypeptide or protein, or fragment thereof, of the present 
invention can be formulated with a physiologically accqjtable medium to prepare a 

15 pharmaceutical composition. The particular physiological medium may include, but 
is not limited to, water, buffered saline, polyols (e.g., glycerol, propylene glycol, 
liquid polyethylene glycol) and dextrose solutions. The optimum concentration of 
the active ingredient(s) in the chosen medium can be determined empirically, 
according to procedures well known to medicinal chemists, and will depend on the 

20 ultimate pharmaceutical formulation desired. Methods of introduction of exogenous 
peptides at the site of treatment include, but are not limited to, intradermal, 
intramuscular, intraperitoneal, intravenous, subcutaneous, oral and intranasal. Other 
suitable methods of introduction can also include rechargeable or biodegradable 
devices and slow release polymeric devices. The pharmaceutical compositions of 

25 this invention can also be administered as part of a combinatorial therapy with other 
agents and treatment regimens. 

The invention fiirther pertains to compositions, e.g., vectors, comprising a 
nucleotide sequence encoding reference or variant TSP-1 and/or TSP-4 gene 
products. For example, reference genes can be expressed in an expression vector in 
. 30 which a reference gene is operably linked to a native or other promoter. Usually, the 
promoter is a eukaryotic promoter for expression in a mammalian cell. The 
transcription regulation sequences typically include a heterologous promoter and 
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Optionally an enhancer which is recognized by the host. The selection of an 
appropriate promoter, for example trp, lac, phage promoters, glycolytic enzyme 
promoters and tRNA promoters, depends on the host selected. Commercially 
available expression vectors can be used. Vectors can include host-recognized 
5 replication systems, amplifiable genes, selectable markers, host sequences usefiil for 
insertion into the host genome, and the like. 

The means of introducing the expression construct into a host cell varies 
depending upon the particular construction and the target host. Suitable means 
include fusion, conjugation, transfection, transduction, electroporation or injection, 

10 as described in Sambrook, supra. A wide variety of host cells can be employed for 
expression of the variant g^ne, both prokaryotic and eukaryotic. Suitable host cells 
include bacteria such as £. co/i, yeast, filamentous fungi, insect cells, mammalian 
cells, typically immortalized, e.g., mouse, CHO, human and monkey cell lines and 
derivatives thereof Preferred host cells are able to process the variant gene product 

15 to produce an appropriate mature polypeptide. Processing includes glycosylation, 
ubiquitination, disulfide bond fomiation, general post-translational modification, and 
the like. 

It is also contemplated that cells can be engineered to express the reference 
allele of the invention by gene therapy methods. For example, DNA encoding the 

20 reference TSP gene product, or an active Augment or derivative thereof, can be 
introduced into an expression vector, such as a viral vector, and the vector can be 
introduced into appropriate cells in an animal. In such a method, the cell population 
can be engineered to inducibly or constitutively express active reference TSP gene 
product. In a preferred embodiment, the vector is delivered to the bone marrow, for 

25 example as described in Corey et al, {Science 2^^: 1275-128 1 (1 989)). 

The invention further relates to the use of compositions (i.e., agonists) which 
enhance or increase the activity of the reference (or variant) TSP (e.g., TSP- 1 or 
TSP-4) gene product, or a functional portion thereof, for use in the treatment of 
vascular disease. The invention also relates to the use of compositions (i.e., 

30 antagonists) which reduce or decrease the activity of the variant (or reference) TSP 
(e.g., TSP-1 or TSP-4) gene product, or a fimctional portion thereof, for use in the 
treatment of vascular disease. 



wo 01/18250 



PCT/USOO/24503 



-39- 

The invention also relates to constructs which comprise a vector into which a 
sequence of the invention has been inserted in a sense or antisense orientation. For 
example, a vector comprising a nucleotide sequence which is antisense to the variant 
TSP-1 or TSP-4 allele may be used as an antagonist of the activity of the TSP-1 or 
5 TSP-4 variant allele. Altematively, a vector comprising a nucleotide sequence of 
the TSP-1 or TSP-4 reference allele may be used therapeutically to treat vascular 
diseases. As used herein^ the term "vector" refers to a nucleic acid molecule capable 
of transporting another nucleic acid to which it has been linked. One type of vector 
is a "plasmid", which refers to a circular double stranded DNA loop into which 

10 additional DNA segments can be ligated. Another type of vector is a viral vector, 
wherein additional DNA segments can be ligated into the viral genome. Certain 
vectors are capable of autonomous replication in a host cell into which they are 
introduced {e.g., bacterial vectors having a bacterial origin of replication and 
episomal mammalian vectors). Other vectors (e.g.^ non-episomal manunalian 

IS vectors) are integrated into the genome of a host cell upon introduction into the host 
cell, and thereby are replicated along with the host genome. Moreover, certain 
vectors, expression vectors, are capable of directing the expression of genes to which 
they are operably linked. In general, expression vectors of utility in recombinant 
DNA techniques are often in the form of plasmids (vectors). However, the invention 

20 is intended to include such other forms of expression vectors, such as viral vectors 
(eg., replication defective retroviruses, adenoviruses and adeno-associated viruses) 
that serve equivalent functions. 

Preferred recombinant expression vectors of the invention comprise a nucleic 
acid of the invention in a form suitable for expression of the nucleic acid in a host 

25 cell. This means that the recombinant expression vectors include one or more 
regulatory sequences, selected on the basis of the host cells to be used for 
expression, which is operably linked to the nucleic acid sequence to be expressed. 
Within a recombinant expression vector, "operably linked" is intended to mean that 
the nucleotide sequence of interest is linked to the regulatory sequence(s) in a 

30 manner which allows for expression of the nucleotide sequence (e.g. , in an i/i vitro 
transcription/translation system or in a host cell when the vector is introduced into 
the host cell). The term "regulatory sequence" is intended to include promoters, 
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enhancers and other expression control elements (eg., polyadenylation signals). 
Such regulatory sequences are described, for example, in Goeddel, Gene Ejqyression 
Technology: Methods in Enzymology 185, Academic Press, San Diego, CA (1990). 
Regulatory sequences include those which direct constitutive expression of a 
5 nucleotide sequence in many types of host cell and those which direct expression of 
the nucleotide sequence only in certain host cells (eg., tissue-specific regulatory 
sequences). It will be appreciated by those skilled in the art that the design of the 
expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. 

10 The expression vectors of the invention can be introduced into host cells to 

thereby produce proteins or peptides, including fusion proteins or peptides, encoded 
by nucleic acids as described herein . The recombinant expression vectors of the 
invention can be designed for expression of a polypeptide of the invention m 
prokaryotic or eukaryotic cells, eg., bacterial cells such as E. coliy insect cells (using 

IS baculo virus expression vectors), yeast cells or mammalian cells. Suitable host cells 
are discussed further in Goeddel, supra. Alternatively, the recombinant expression 
vector can be transcribed and translated in vitro, for example using T7 promoter 
regulatory sequences and T7 polymerase. 

Another aspect of the invention pertains to host cells into which a recombinant 

20 expression vector of the invration has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such 
terms refer not only to the particular subject cell but also to the progeny or potential 
progeny of such a cell. Because certain modifications may occur in succeeding 
generations due to either mutation or enviroiunental influences, such progeny may 

25 not, in fact, be identical to the parent cell, but are still included within the scope of 
the terra as used herein. A host cell can be any prokaryotic or eukaryotic cell. For 
example, a nucleic acid of the invention can be expressed in bacterial cells (e.g., E. 
coli), insect cells, yeast or mammalian cells (such as Chinese hamster ovary cells 
(CHO) or COS cells). Other suitable host cells are known to those skilled in the art. 

30 Vector DNA can be introduced into prokaryotic or eukaryotic cells via 

conventional transformation or transfection techniques. As used herein, the terms 
"transformation" and "transfection" are intended to refer to a variety of 
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art-recognized techniques for introducing foreign nucleic acid DNA) into a 
host cell, including calcium phosphate or calcium chloride co-precipitation, 
DEAE-dextran-mediated transfection, lipofection, or electroporation. Suitable 
methods for transforming or transfecting host cells can be found in Sambrook, et al 
5 (supra), and other laboratory manuals. 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in 
* culture, can be used to produce (Le,, express) a polypeptide of the invention. 
Accordingly, the invention further provides methods for producing a polypeptide 
using the host cells of the invention. In one embodiment, the method comprises 

10 culturing the host cell of the invention (into which a recombinant expression vector 
encoding a polypeptide of the invention has been introduced) in a suitable medium 
such that the polypeptide is produced. In another embodiment, the method further 
comprises isolating the polypeptide from the medium or the host cell. 

The host cells of the invention can also be used to produce nonhuman 

15 transgenic animals. For example, in one embodiment, a host cell of the invention is 
a fertilized oocyte or an embryonic stem cell into which a nucleic acid of the 
invention has been introduced. Such host cells can then be used to create 
non-human transgenic animals in which exogenous nucleotide sequences have been 
introduced into their genome or homologous recombinant animals in which 

20 endogenous nucleotide sequences have been altered. Such animals are useful for 
studying the function and/or activity of the nucleotide sequence and polypeptide 
encoded by the sequence and for ideritifying and/or evaluating modulators of their 
activity. As used herein, a "transgenic animal" is a non-human animal, preferably a 
mammal, more preferably a rodent such as a rat or mouse, in which one or more of 

25 the cells of the animal includes a transgene. Other examples of transgenic animals 
include non-human primates, sheep, dogs, cows, goats, chickens, amphibians, etc. A 
transgene is exogenous DNA which is integrated into the genome of a cell from 
which a transgenic animal develops and which remains in the genome of the mature 
animal, thereby directing the expression of an encoded gene product in one or more 

30 cell types or tissues of the transgenic animal. As used herein, an "homologous 

recombinant animal" is a non-human animal, preferably a manunal, more preferably 
a mouse, in which an endogenous gene has been altered by homologous 
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recombination between the endogenous gene and an exogenous DNA molecule 
introduced into a cell of the animal, e.g., an embryonic cell of the animal, prior to 
development of the animal. 

A transgenic animal of the invention can be created by introducing a nucleic 
5 acid of the invention into the male pronuclei of a fertilized oocyte, e.g. , by 
microinjection, retroviral infection, and allowing the oocyte to develop in a 
pseudopregnant female foster animal. The sequence can be introduced as a 
transgene into the genome of a non-human animal. Intronic sequences and 
polyadenylation signals can also be included in the transgene 16 increase the 

10 efficiency of expression of the transgene. A tissue-specific regulatory sequence(s) 
can be operably linked to the transgene to direct expression of a polypeptide in 
particular cells. Methods for generating transgenic animals via embryo 
manipulation and microinjection, particularly animals such as mice, have become 
conventional in the art and are described, for example, in U.S. Patent Nos. 4,736,866 

1 5 and 4,870,009, U.S. Patent No. 4,873, 1 9 1 and in Hogan, Manipulating the Mouse 
Embryo (Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1986). 
Similar methods are used for production of other transgenic animals. A transgenic 
founder animal can be identified based upon the presence of the transgene in its 
genome and/or expression of mRNA in tissues or cells of the animals. A transgenic 

20 founder animal can then be used to breed additional animals carrying the transgene. 
Moreover, transgenic animals carrying a transgene encoding the transgene can 
fiuther be bred to other transgenic animals carrying other transgenes. 

The invention also relates to the use of the variant and reference gene products 
to guide efforts to identify the causative mutation for vascular diseases or to identify 

25 or synthesize agents useful in the treatment of vascular diseases, e.g., CAD and MI. 
Amino acids that are essential for function can be identified by methods known in 
the art, such as site-directed mutagenesis or alanine-scanning mutagenesis 
(Cunningham et al. Science, 2^4:1081-1085 (1989)). The latter procedure 
introduces single alanine mutations at every residue in the molecule. The resulting 

30 mutant molecules are then tested for biological activity in vitro^ or in vitro activity. 
Sites that are critical for polypeptide activity can also be determined by structural 
analysis such as crystallization, nuclear magnetic resonance or photoaffinity labeling 
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(Smith et al, J, Mol Biol, 22^:899-904 (1992); de Vos et al Science, 255:306-312 
(1992)). 

Another aspect of the invention pertains to monitoring the influence of agents 
(e.g., drugs, compounds) on the expression or activity of proteins of the invention in 
5 clinical trials. An exemplary method for detecting the presence or absence of 

proteins or nucleic acids of the invention in a biological sample involves obtaining a 
biological sample from a test subject and contacting the biological sample with a 
compound or an agent capable of detecting the protein, or nucleic acid (e.g., mRNA, 
genomic DNA) that encodes the protein, such that the presence of the protein or 

10 nucleic acid is detected in the biological sample. A preferred agent for detecting 
mRNA or genomic DNA is a labeled nucleic acid probe capable of hybridizing to 
mRNA or genomic DNA sequences described herein, preferably in an allele-specific 
manner. The nucleic acid probe can be, for example, a full-length nucleic acid, or a 
portion thereof; such as an oligonucleotide of at least 15, 30, 50, 100, 250 or 500 

15 nucleotides in length and sufBcient to specifically hybridize under stringent 

conditions to appropriate mRNA or genomic DNA. Other suitable probes for use in 
the diagnostic assays of the invention are described herein. 

The invention also encompasses kits for detecting the presence of proteins or 
nucleic acid molecules of the invention in a biological sample. For example, the kit 

20 can comprise a labeled compound or agent (e.g., nucleic acid probe) capable of 
detecting protein or mRNA in a biological sample; means for determining the 
amount of protein or mRNA in the sample; and means for comparing the amount of 
protein or mRNA in the sample with a standard. The compound or agent can be 
packaged in a suitable contamer. The kit can further comprise instructions for using 

25 the kit to detect protein or nucleic acid. 



The following Examples are offered for the purpose of illustrating the present 
invention and are not to be construed to limit the scope of this invention. The 
teachings of all references cited herem are hereby incorporated herein by reference. 
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EXAMPLES 
Identification of Single Nucleotide Polymorphisms 

The polymorphisms shown in the Table were identified by resequencing of 
target sequences fi-om individuals of diverse ethnic and geographic backgrounds by 
5 hybridization to probes immobilized to microfabricated arrays. The strategy and 
principles for design and use of such arrays are generally described in WO 
95/11995. 

A typical probe array used in this analysis has two groups of four sets of 
probes that respectively tile both strands of a reference sequence. A first probe set 

10 comprises a plurality of probes exhibiting perfect complementarily with one of the 
reference sequences. Each probe in the first probe set has an interrogation position 
that corresponds to a nucleotide in the reference sequence. That is, the interrogation 
position is aligned with the corresponding nucleotide in the reference sequence, 
when the probe and reference sequence are aligned to maximize complementarily 

1 5 between the two. For each probe in the first set, there are three corresponding 
probes firom three additional probe sets. Thus, there are four probes corresponding 
to each nucleotide in the reference sequence. The probes firom the three additional 
probe sets are identical to the corresponding probe firom the first probe set except at 
the interrogation position, which occurs in the same position in each of the four 

20 corresponding probes firom the four probe sets, and is occupied by a different 

nucleotide in the four probe sets. In the present analysis, probes were 25 nucleotides 
long. Arrays tiled for multiple different references sequences were included on the 
same substrate. 

Publicly available sequences for a given gene were assembled into Gap4 
25 (http://www.biozentrum.unibas.ch/-biocomp/staden/Overview.html). PGR primers 
covering each exon were designed using Primer 3 (http://wvm- 
genome.wi.mit.edu/cgi-bin/primer/primer3.cgi). Primers were not designed in 
regions where there were sequence discrepancies between reads. Genomic DNA 
was ampUfied in at least 50 individuals using 2,5 pmol each primer, 1.5 mM MgClj, 
30 100 \iM dNTPs, 0.75 \iM AmpliTaq GOLD polymerase, and 19 ng DNA in a 15 [il 
reaction. Reactions were assembled using a PACKARD MultiPROBE robotic 
pipetting station and then put in MJ 96-well tetrad thermocyclers (96°C for 10 
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minutes, followed by 35 cycles of 96°C for 30 seconds, 59°C for 2 minutes, and 
72°C for 2 minutes). A subset of the PCR assays for each individual were run on 
3% NuSieve gels in 0.5X TBE to confirm that the reaction worked. 

For a given DNA, 5 |il (about 50 ng) of each PCR or RT-PCR product were 
5 pooled (Final volume = 150-200 Jil). The products were purified using QiaQuick 
PCR purification fi-om Qiagen. The samples were eluted once in 35 {il sterile water 
and 4 jil lOX One-Phor-All buffer (Pharmacia). The pooled samples were digested 
with 0.2 |l DNasel (Promega)for 10 minutes at 37°C and then labeled with 0,5 • 
ranols biotin-N6-ddATP and 15 IX Terminal Transferase (GibcoBRt Life 

10 Technology) for 60 minutes at 3T'C. Both fragmentation and labeling reactions 
were terminated by incubating the pooled sample for 15 minutes at lOOX. 

Low-density DNA chips (Affymetrix,CA) were hybridized following the 
manufacturer's instructions. Briefly, the hybridization cocktail consisted of 3M 
TMACU 10 mM Tris pH 7.8, 0.01% Triton X-100, 100 mg/ml herring sperm DNA 

15 (Gibco BRL), 200 pM control biotin-labeled oligo. The processed PCR products 
were denatured for 7 minutes at 100°C and then added to prewarmed (37**C) 
hybridization solution. The chips were hybridized overnight at 44**C. Chips were 
washed in IX SSPET and 6X SSPET followed by staining with 2 llg/ml SARPE 
and 0.5 mg/ml acetylated BSA in 200 ^1 of 6X SSPET for 8 minutes at room 

20 temperature. Chips were scanned using a Molecular Dynamics scanner. 

Chip image files were analyzed using Ulysses (Affymetrix, CA) which uses 
four algorithms to identify potential polymorphisms. Candidate polymorphisms 
were visually inspected and assigned a confidence value: high confidence 
candidates displayed all three genotypes, while likely candidates showed only two 

25 genotypes (homozygous for reference sequence and heterozygous for reference and 
variant). Some of the candidate polymorphisms were confirmed by ABI sequencing. 
Identified polymorphisms were compared to several databases to determine if they 
were novel. Results are shown in the Table. 

Association of Thrombospondin Gene Polymorphisms with Vascular Disease 
30 To determine pivotal genes associated with premature coronary artery disease, 

we analyzed DNA fi-om 347 patients with MI or coronary revascularization before 
age 40 (men) or 45 (women) and 422 general population controls. Cases were 
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drawn (one per family) from a retrospective collection of sibling pairs with 
premature CAD. Controls were ascertained through random-digit dialing. Both 
cases and controls were Caucasian. A complete database of phenotypic and 
laboratory variables for the affected patients afforded logistic regression to control 
5 for age, diabetes, body mass index, gender. 

Thrombospondin (TSP) 4 and 1 emerged as important SNPs associated with 
premature CAD and MI. For CAD, 148 of 347 patients carried at least one copy of 
the TSP-4 variant compared with 142 of .422 control subjects; adjusted odds ratio 
1.47, p=0 01. For premature MI, the association was even stronger: 91 of 187 cases 
10 vs. 142 of 422 controls had the variant; adjusted odds ratio 2.08, p=0.0003. The 
TSP-1 SNP was rare. Nonetheless, homozygosity for the variant allele gave an 
adjusted odds ratio of 9.5, p=.04. 
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WNT2, wingless -type MMTV 
integration site family member 


WNT2, wingless-type MMTV 
integration site family member 


WNT2, wingless -type MMTV 
integration site family member 


WNT2, wingless-type MMTV 
integration site family member 


WNT2, wingless-type MMTV 
integration site family member 


WNT2, wingless-type MMTV 
integration site family member 


WNT2B, wingless- type MMTV 
integration site family, membei 


ACVRl, activin A receptor, tyj: 


ACVRl, activin A receptor, typ 


ADCY2, adenylate cyclase 2 
(brain) 


SPTANl, spectrin, alpha, non- 
erythrocytic 1 (alpha- fodrin) 
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ACTGAATCTG (C/A) AGGCCAGGAT 


AATTTGAGCT (A/T) CTTGATAAGG 


TCAGAATCAT [C/T] TGATGGATCT 


ERCC5, excision repair cross- 
complementing rodent repair 
deficiency, complementation group 
S (xeroderma pigmentosum, 
complementation group G (Cockayne 
syndrome) ) 


ERCC5, excision repair cross- 
complementing rodent repair 
deficiency, complementation group 
5 (xeroderma pigmentosum, 
complementation group G (Cockayne 
syndrome) ) 


ERCC5, excision repair cross- 
complementing rodent repair 
deficiency, complementation group 
5 (xeroderma pigmentosum, 
complementation group G (Cockayne 
syndrome) ) 


ERCC5. excision repair cross - 
complementing rodent repair 
deficiency, complementation group 
5 (xeroderma pigmentosum, 
complementation group G (Cockayne 
syndrome) ) i 


ERCC5, excision repair cross- 
complementing rodent repair 
deficiency, complementation group 
5 (xeroderma pigmentosum, 
complementation group G (Cockayne 
syndrome) ) 
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CCGGACTCTT [T/C] CAGCCATTAA 


CTGAGAAAGA {T/Cj GCGGAAGATT 


TGGAACAGAA [C/T) GAAGACAGAT 


ERCC5, excision repair cross- 
complementing rodent repair 
deficiency, complementation group 
5 (xeroderma pigmentosum, 
complementation group G (Cockayne 
syndrome) ) 


ERCC5, excision repair cross - 
complementing rodent repair 
deficiency, complementation group 
5 (xeroderma pigmentosum, 
complementation group G (Cockayne 
syndrome) ) 


ERCC5, excision repair cross- 
complementing rodent repair 
deficiency, complementation group 
5 (xeroderma pigmentosum, 
complementation group G (Cockayne 
syndrome) ) 


ERCC5, excision repair cross- 
complementing rodent repair 
deficiency, complementation group 
5 (xeroderma pigmentosum, 
complementation group G (Cockayne 
syndrome) ) 


ERCC5, excision repair cross- 
complementing rodent repair 
deficiency, complementation group 
5 (xeroderma pigmentosum, 
complementation group G (Cockayne 
syndrome) ) 
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i AGAACAGCTG [C/T] GAAAGAGCCA 
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AAGAATTTGA (G/T] CTACTTGATA 


ACACTTCTGA (C/TJ TOCACTCCCG 


GCCACCCCAT (G/Tl AACCTGGAGG 


GAGTCACCAC (C/T) TTCACCTTAT 


ACGTACATCA [A/Cl TGCCTCGACG 


BRCCS, excision repair cross ~ 
complement: ing rodent repair 
deficiency, complementation group 
5 (xeroderma pigmentosum, 
complementation group G (Cockayne 
syndrome) ) 


ERCC5. excision repair cross- 
complementing rodent repair 
deficiency, complementation group 
5 (xeroderma pigmentosum, 
complementation group G (Cockayne 
syndrome) ) 


ERCC5, excision repair cross- 
complementing rodent repair 
deficiency, complementation group 
5 (xeroderma pigmentosum, 
complementation group G (Cockayne 
syndrome) ) 


ERCC5, excision repair cross- 
complementing rodent repair 
deficiency, complementation group 
5 (xeroderma pigmentosum, 
complementation group G (Cockayne 
syndrome) ) 


ZPK, zipper (leucine) protein 
kinase 


ZPK, zipper (leucine) protein 
kinase 


GPR37, G protein- coupled receptor 
37 (endothelin receptor type B- 
like) 


C110RP8, chromosome 11 open 
reading frame 8 
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TCTGTACCCA (C/TJ ACTCTTGTAC 


AGGCAACATG [G/C] GTGACTGGAG 


TATGTGATGC [G/A) AAAOGAAGAG 


TTCATTTTCC [G/A] AATCCTGCTG 


CAAQCCTACT (C/T) AACTGCl'GGA 


AGAAAGAGGA I A/G) GAACTCAAGG 


GCACTTGAAG (C/A) AGATTGAGAT 


ATGCACTTGA (A/G) GCAGATTGAG 


CGCTGAGCCC (T/C) GCCAAAGACT 


CCTCACCAAC [C/T) GCTCCCCTCT 


AAGCTGGTTA [C/A) TGGCGACAGA 


CTAACTCCCA (T/C) GCACAGCCTT 


TGGACATGAA (T/C) TACAGCCACT 
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GJAl, gap junction protein, 
1, 43kD (connexin 43) 


(3JA1, gap junction protein, 
1. 43kD (connexin 43) 


GJAl, gap junction protein, 
1, 4 3kD (connexin 43) 


GJAl, gap junction protein, 
1, 43kD (connexin 43) 


GJAl, gap junction protein, 
1, 4 3kD (connexin 43) 


GJAl, gap junction protein, 
1, 43kD (connexin 43) 


GJAl, gap junction protein, 
1, 43kD (connexin 43) 


GJAl, gap junction protein, 
1, 43kD (connexin 43) 


GJAl, gap junction protein, 
1, 43kD (connexin 43) 


GJAl, gap junction protein, 
1, 43kD (connexin 43) 


GJAl, gap junction protein, 
1, 43kD (connexin 43) 


GJAl, gap junction protein, 
1, 43kD (connexin 43) 


GJAl, gap junction protein, 
1, 43kD (connexin 43) 


1-1 
tn 


OI 

vo 

1H 


vo 


n 
vo 

CN 


CO 
H 
CM 


CO 

as 


o 
in 
tn 


CO 

in 


CO 

ro 
en 


o 
o^ 
o\ 


1034 


1158 


1222 


88XS9M 


00 
00 
r4 

m 
vo 

s 


M65188 


m 

00 
•H 

tn 
vo 
X 


M6518a 


M65188 


00 
00 
iH 

in 
vo 
£ 


M65188 


00 
00 
H 

m 
vo 
£ 


M65188 


M65188 


00 
03 
fH 

in 
vo 
X 


M6S188 


12437 


12438 


12439 


12440 


12441 


12442 


tn 
vo 
^ 

fH 


12466 


vo 

00 

^ 

fH 


•12487 


'12488 


•12489 


-12490 


WIAF- 


< 

M 
» 


WIAF- 


< 

M 

z 


WIAF- 


WIAF- 


WIAF- 


< 
M 
? 


Pu 
< 
IH 


WIAF- 


Qu 
< 
M 


WIAF- 


< 

M 


G1033U1 


CM 
3 
m 
m 
o 

tH 
O 


n 
3 
ro 
ro 
O 

tH 

O 


«y 
3 
, ro 
fO 
O 
tH 
O 


tn 
3 
ro 

fO 

o 
H 
O 


\o 
3 
ro 
. r» 
o 

fH 

o 


G1033U7 


{D 

3 
fO 

n 
o 

H 


G1033U9 


o 

fH 
3 
r> 
ro 
O 
tH 
O 


G1033U11 


CN 
fH 
3 
ro 
fO 
O 
r-t 
O 


G1033U13 



wo 01/18250 



PCT/USOO/24503 



-56- 



Q 


Or 


TO 






> 


< 




o 


< 




Q 


2 


Q 


a 


2 




c/) 




>* 


>* 


CO 




<< 


< 


> 


M 


Q 


Q 




O 


< 


U 


8- 


u 


H 


o 








u 


U 


< 


U 




< 


O 


f- 


O 




U 




O 


U 


< 










o 


s 


s: 


CO 


£ 


CO 


CO 




s 


s 


CO 


E 






CO 


CO 


u 

1 

i 

o 
< 

o 

D 
U 

u 


GTGGACCAGC (G/ A} ACCTTCAAOC 


TATTTGTGTC (T/C) GTACCCACAC 


CGTTAAGGAT (C/T) QGGTTAAGQG 


AACTCTTCTA (T/Cl GTTTTCTTCA 


AGTTCAAGTA (C/T) GGTATTGAAG 


CCAGCGACCT (T/GI CAAGCAOAGC 


CAACAAGCAA (G/A) CAAGTGAGCA 
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AGACCTGTGC [A/G ) TACACCAACC 


GACACCCCAG (T/C] GCCCGGCTAC 


TCCACTCGOA [G/C] ATCGTGAAAC 


GGGGCTGGCC [G/A) ATACCATCGT 


CCATGTTCGA {T/C J GTGCATGTGA 


AGGTGGACCA (G/A) CTOTACCGGA 


GJAl, gap junction protein, alpha 
1, 43kD (connexin 43) 


GJAl, gap junction protein, alpha 
1, 43kD (connexin 4 3) 


GJAl, gap junction protein, alpha 
1, 43kD (connexin 43) 


GJAl, gap junction protein, alpha 
1, 43kD (connexin 43) 


GJAl, gap junction protein, alpha 
1, 43kD (connexin 43) 


GJAl, gap junction protein, alpha 
1, 43kD (connexin 43) 


GJAl, gap junction protein, alpha 
1, 43kD (connexin 43) 


GJAl, gap junction protein, alpha 
1, 43)cD (connexin 43) 


GJAl, gap junction protein, alpha 
1, 43kD (connexin 43) 


PYGB, phosphorylase, glycogen; 
brain 


PYGB, phosphorylase, glycogen; 
brain 


PYGB, phosphorylase, glycc^gen; 
brain 


PYGB, phosphorylase, glycogen; 
brain 


PYGB, phosphorylase, glycogen; 
brain 


PYGB, phosphorylase, glycogen; 
brain 
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TGTACATCGC (G/C) GTCATCCTGG 


ATCACCCTGG [A/ CI AGCTCAGTTA 


ATGGCTACAC [G/A] AGCTTTGACA 


TCTGTGTGAA (G/T) GCTGGTAGAA 


TCCCAGCTGT (G/A) ACCCTCTGTA 


TCTGTAACCT (C/g J AATGGCTTCC 


TCACCACCAA (C/ t ] GACCTGTACC 


CCCCATCTGG (C/a) TGACCCCTCC 


CCCTGCGGCA [G/A] AAGGCCAACT 


CAGTCAAAGC [G/Al GCTAAGOGAG 


CAAAGGAAGC (C/GJ TTGGCAGTCA 


CTCCCATGGA [G/Tl ACTGCTCAGA 


GGAACCTGTT (A/C) AGATAGAGCT 


ATGACACCTC (C/Tl GACTGTGCCA 


AAGCCAAGGA (G/Al TGGTGGGCCT 


Human volt age -gated sodium channel; 
mRNA, complete cds. 


Human voltage -gated sodium channel 
mRNA, complete cds. 


Human voltage-gated aodium channel 
mRNA, complete cds. 


Human voltage -gated sodium channel 
mRNA. complete cds. 


ACCNl, amiloride-sensitive cation 
channel 1, neuronal (degenerin) 


ACCNl, amiloride-sensitive cation 
channel 1, neuronal (degenerin) 


ACCNl, amiloride-sensitive cation 
channel l, neuronal (degenerin) 


ACCNl, amiloride-sensitive cation 
channel 1, neuronal (degenerin) 


ACCNl, amiloride-sensitive cation 
channel 1, neuronal (degenerin) 


REST, REl-silencing transcription 
factor 


REST. REl-silencing transcription 
factor 


REST. REl-silencing transcription 
factor 


REST, REl-silencing transcription 
factor 


SCNNIG. sodium channel, 
nonvoltage-gated 1, gamma 


SCNNIG, scjdium channel, 
nonvoltage-gated 1. gamma 
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CTGCTGCTTC (T/A] GCTCTTGTTC 
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SCN4A, sodium channel, voltage - 
gated, type IV, alpha polypeptide 
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precur8pr-li)ce protein 1 
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precursor- li)ce protein 1 


APLPl, amyloid beta {A4) 
precursor- liJce protein 1 
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precursor -like protein 1 
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precursor- like protein 1 


APLPl, amyloid beta (A4) 1 
precursor -like protein 1 | 


APLP2, amyloid beta (A4) 
precursor -like protein 2 


APLP2, amyloid beta (A4) 
precursor -like protein 2 


APLP2, amyloid beta (A4) 
precursor- like protein 2 
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CCKBR, cholecystokinin B receptor 
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channel, shaker-related subfamily, 
member 1 (episodic ataxia with 
myokymia) 
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conductance calcium-activated 
channel, subfamily M, alpha member 
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conductance calcium- activated 
channel, subfamily M, alpha member 
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conductance calcium- act ivated 
channel, subfamily M, alpha member 
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MAPIB, microtubule -associated 
protein IB 


MAPIB, microtubule-associated 
protein IB 


MAPIB, microtubule-associated 
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protein IB 
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MAPIB, microtubule-associated 
protein IB 


MAPIB, microtubule-associated 
protein IB 
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myelin associated glycoprotein 
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myelin transcription factor 1 


myelin oligodendrocyte 
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myelin oligodendrocyte 
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myelin oligodendrocyte 
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neurofilament, subunit H 


OMG, oligodendrocyte myelin 
glycoprotein 


PSEN2, presenilin 2 (Alzheimer 
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PSEN2, presenilin 2 (Alzheimer 
disease 4) 
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GACAGCAGGG [C/T] TATAATGTAT 


AAGAGTCAGA ( A/Tl CCACCCAGAC 




TAATGAATGA [C/A] ATTGCAOATA 


CAATGGAAGA fT/Gl GTTCTTGAAC 


CACTTATACC (C/T) CTTGTGTATG 


ATTCTTGGAT (C/T) CAGCTAm'G 


presenilin 2 (Alzheimer 
disease 4) 


PSEN2, presenilin 2 (Alzheimer 
disease 4) 


GTBP, G/T mismatch-binding 
protein 


GTBP, G/T mismatch-binding 
protein 


GTBP, G/T mismatch-binding 
protein 


GTBP, G/T mismatch-binding - 


protein ] 


GTBP, G/T mismatch-binding 
protein 


GTBP, G/T mismatch-binding 
protein 


ATM, ataxia telangiectasia 
mutated (includes complementation 
groups A, C and D) 


ATM, ataxia telangiectasia 
mutated (includes complementation 
groups A, C and D) 


ATM, ataxia telangiectasia 
mutated (includes complementation 
groups A, C and D) 


ATM, ataxia telangiectasia 
mutated (includes complementation 
groups A, C and D) 


ATM, ataxia telangiectasia 
mutated (includes complementation 
groups A, C and D) 
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CATTCAGATT I C/G J CAAACAAGGA 


TTCCACATCT (G/A] GTGATTAGAA 


GAGAAATATG [A/C) AGTCTTCATG 


AGGAGAAAAG [C/T] TTTAAAAAAT 


ATM, ataxia telangiectasia 
mutated (includes complementation 
groups A. C and 0) 


ATM, ataxia telangiectaaia 
mutated (includes complementation 
groups A, C and D) 


ATM, ataxia telangiectasia 
mutated (includes complementation 
groups A, C and D) 


ATM, ataxia telangiectasia 
mutated (includes complementation 
groups A, C and D) 


ATM, ataxia telangiectasia 
mutated (includes complementation 
groups A, C and D) 


ATM, ataxia telangiectasia 
mutated (includes complementation 
qroupB A, C and D) 


ATM. ataxia telangiectasia 
mutated (includes complementation 
groups A, C and D) 


ATM, ataxia telangiectasia 
mutated (includes complementation 
groups A, C and D> 


ATM, ataxia telangiectasia 
mutated (includes complementation 
groups A, C and D) 


MLHl, mutL (E. coli) homolog 1 
(colon cancer, nonpolyposis type 
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GGCAGGAGTG (C/TJ GGAGAGCCTG 


TGCAGCCCAC (G/A) GCAGAOAATG 


GGTGTCAACT (G/C) TTAGCCACGC 


ACGCAGATGC (C/T) GATTGCTTTG 


ACTTTATTAA (T/C) GGTTCTTACT 


TTGCGTATGC (T/C) GATAATAGCC 


ATTCTGATGA (T/C) GGCTGTTTAA 


ATTTATGTGG (T/A) ATGCTCTCAC 


TCATTCATTA (T/C) CATGGTGTAG 


MLHl, mutL (E. coli) homolog 1 
(colon cancer, nonpolypoais type 
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FOS, v-fos FBJ murine 
osteosarcoma viral oncogene 
homolog 


pRB«binding protein | 


API2, apoptosis inhibitor 2 


apoptosis inhibitor, neuronal 


apoptosis inhibitor, neuronal 
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CASP6, caspase 6, apoptosis - 
related cysteine protease 


CASP6, caspase 6, apoptosis- 
related cysteine protease 
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Rad3 related 
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Rad3 related 
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Rad3 related 
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Rad3 related 
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Rad3 related 
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BRCA2, breast cancer 2, early 
onset 


BRCA2, breast cancer 2. early 
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onset 
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BRCAl, breast cancer 1, early 
onset 
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MCC, mutated in colorectal 
cancers 
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TGTCCCTAGC [T/Cl GAACTCAGGA 
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MCC, mutated in colorectal 
cancers 


MCC, mutated in colorectal 
cancers 
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cancers 
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cancers 


MCC, mutated in colorectal 
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CCNDl, cyclin Dl (PRADl: 
parathyroid adenomatosis 1) 


CDK4, cyclin-dependent kinase 4 


CDK4, cyclin-dependent kinase 4 | 


CDK4, cyclin-dependent kinase 4 
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ELK3, BLK3, ETS«domain protein 
(SRF accessory protein 2) NOTE: 
Symbol and name provisional . 
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Symbol and name provisional. 
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Symbol and name provisional. 
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fps) oncogene homolog 
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avian sarcoma (PRCII) viral (v- 
fps) oncogene homolog 


FES, feline sarcoma { Snyder - 
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FES, feline sarcoma ( Snyder - 
Theilen) viral (v-fes) /Fujinami 
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fps) oncogene homolog 


FES, feline sarcoma (Snyder- 
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Theilen) viral (v-fes) /Pujinami 
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PGR, Gardner-Raaheed feline 
sarcoma viral (v-fgr) oncogene 
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oncogene homolog 2 
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transcript 1 


MASl, MASl oncogene | 


RAD23A. RAD23 (S. cerevisiae) 
homolog A 


proto-oncogene pim-1 | 


CM 

cn 

CM 


yc 
a\ 
a\ 


ifi r 


t ov 
V 
r m 

4 CM 


1 2828 


CM 

CO 
o\ 


1 2343| 


ro 

CO 

vo 


10 Vi 

m r 

10 r 

CM r 


1566 


1059 


1257 


1107 


1314 


r» 

rH 


1302 


o 
o 
<j\ 


o 
ov 
to 


13211 


HT1052 


HT1675 


HT1675 


HT0590 


|HT0590 


IHT0S90 ; 


|HT0590 1 


HT0590 


HT05 90 

UTA K o n 


HT0590 


HT4209 


HT24 55 


HT24 55 


HT24S5 


HT2333 


HT33778 


HT0410 


HT4247 


HT1903 1 


WIAP-13487 


r» 

ri 
O 

n 

H 

1 

< 
z 


n rs 
o c 
n rv 

f-l »H 

1 r 

< < 
M H 

s z 


WIAP-12025 


WIAF-12026 


WIAP-12038 


WIAF-12039 i 


|WIAP-12048 


in tr 
in cc 
o ^ 
CM r 

rH r- 
t 1 
Cu U 
< A 
H H 

Z 3 


» so 

• ^ 

I cn 

1 rH 

1 

Cu 
< 

z 


vo 

rH 

to 

rH 
rH 

cL 

< 

z 


WIAP-13897 


WIAF-13913 


rH 
OV 

cn 

rH 

Cu 
< 
M 

z 


CM 

OV 

cn 

H 

cL 
< 

z 


WIAP-12262 


WIAP-12243 


o 
<n 
to 
<-t 

H 

Cu 
< 
KH 

z 


WIAF-14180 1 


CN 
3 
tn 
r- 
in 

tH 

O 


H 

3 
in 

CD 

in 
o 


M H 

3 a 
in r- 
CD m 
in tn 

■H rH 

o c 


CM 
3 

r- 
00 
in 

ri 
O 


G1587U3 


3 

00 

in 

r-I 

O 


G15B7U5 


G1587U6 


CO 

3 3 
r- r- 
a> cc 
tn v\ 

rH H 
O C 


o\ 
3 
r- 
<o 
in 

rH 

O 


rH 

3 
Ol 

in 

rH 

o 


rH 

3 
o 
ov 
tn 

rH 

O 


G1590U2 


«n 

3 
o 
ov 
in 

rH 

o 


rH 

3 
H 
OV 

tn 

rH 

O 


rH 

3 

tn 
ov 

^1 


G1597U1 1 


rH 

3 
O 

to 

rH 

C9 


H 
3 
CM 
O 

to 

rH 

O 



wo 01/18250 



PCT/USOO/24503 



-83- 





> 


k 




z 


2 


O 


IH 


Q 


« 








Z 


Cb 


Oi 




CO 


. > 


CO 


< 




Q 


M 




Q 


o 


s 


b 


CO 


z 




o* 


O 


b 




6h 


< 


H 


< 


U 


< 






o 






a 




f- 


o 




u 


O 




U 




O 




U 


U 


o 


U 






a 


o 


< 


CO 


CA 


£ 




CQ 




z, 


as 


CO 




£ 


CO 




CO 


£ 


CO 


CO 


CCTCCCAAAG (T/C) GCTGGGATTA 


GACGCAGGGT fC/T) TCCCATGACC 


TATGATCCAT [C/Tl TTAACTGAGG 


TGCAACTCCT (O/AJ CTATTAAGAC 


TACCGTGTAA [C/TJ GTGAACCAGC 


1 TTCTGCTGCT IQ/A] ATGGAGCGAO 


TGATTCATGA [G/C] TGTCCTCATC 


TAGAGGACAT [G/A] AACGAGTTCA 


GAATTCAGGA [C/Tj GTTGTACCOT 


ACTCATGAAG (C/T) AGCTTAATGC 


TTTATGACAT (G/C) AAGCGGGOCT 


TGGAAGACTT (C/TJ GAGACGATTG 


AAGACGCAGT (C/T) TATCATGATG 


TTCAGGCAAA (T/C] GAGATCATGT 


TATGTTGTAT (C/T) TCGAGAGTAA 


TCTCGACCCC (C/T J GTGGTGCTCT 


GGCTGTGGGG (A/G) CTACGCAAGA 


REL, v-rel avian 
reticuloendotheliosis viral 
oncogene homolog 


RIPKI, receptor (TNFRSF) - 
interacting serine -threonine 
kinase 1 


DNA repair and recombination 
homolog RAD 5 2 


replication protein Rpa4, 30 kDa 


replication protein Rpa4, 30 kDa 


replication protein Rpa4, 30 kDa 


replication protein Rpa4, 30 kDa 


replication protein Rpa4, 30 kDa 


replication protein Rpa4, 30 kDa 


DCC, deleted in colorectal 
carcinoma 


tumor suppressor, PDGP receptor 
beta-like 


tumor suppressor, PDGF receptor 
beta-like 


tumor suppressor, PDGF receptor 
beta-like 


PER, fer (fps/fes related) 
tyrosine kinase (phosphoprotein 
NCP94) 


FER, fer (fps/fes related) 
tyrosine kinase (phosphoprotein 
NCP94) 


ELKl, ELKl, member of ETS 
oncogene family 


ELKl, ELKl, member of ETS 
oncogene family 


1182 


CO 

n 


1522 


•H 

O 

tn 


in 
m 


o 
in 


1037 


tn 

CD 


<7l 

n 
in 


4312 


(N 

P» 


1102 


00 

in 

CN 


1263 


2407 


1569 


vo 
in 


HT2788 


HT33646 


HT4 251 


HT27727 


HT27727 


HT27727 


HT27727 


HT27727 


HT27727 


HT3563 


HT27355 


HT273S5 


HT27355 


HT1778 


HT1778 


HT3216 


HT3216 


WIAF-12319 


WIAF-12358 


WIAP-11654 


WIAF-12101 


WIAP-12102 


WIAP-12307 


o 

tN 

m 
r* 

iH 

Cb 

< 


WIAP-12321 


* 
m 

tN 
iH 

Cb 

< 

M 


WIAF-12302 


WIAF-13572 


WIAF-13584 


rH 
O 
VO 

m 

H 

< 
M 


r- 
in 

ro 

rH 

< 


WIAP-13958 


WIAF-13505 


WIAF-13858 


G1604U1 


tH 
3 
a\ 
o 

\D 
iH 

a 


rH 

3 
rH 
VO 
tH 


G1610al 


tN 
(« 
O 
iH 
VO 
H 
C9 


r> 
3 
o 

•H 
VO 
H 
C9 


G1610U4 


'in 
3 
o 

r-4 
VO 
H 

o 


VO 
3 

o 

«H 
VO 
H 

o 


iH 

3 
o 
n 
vo 

H 

o 


G1632U1 


N 
3 
<N 

m 
vo 

H 

o 


m 
3 
<N 

n 

i-i 
O 


rH 

3 
n 
m 
vo 

H 

o 


G1633U2 


rH 

3 

<F 

r) 
vo 

8 


<N 
3 
tj" 
ro 
vo 

H 



wo 01/18250 



PCT/USOO/24503 



-84- 



CO 




z 






X 


< 


o 




> 


>* 


o 


J 


CO 






0) 








> 




o: 




>• 


02 




CO 


< 


U 


< 


< 


< 




u 


u 


< 


o 




< 




o 


o 


o 






O 




(4 


< 


o 


a 


CJ 


o 






z: 






« 


w 


z 


s 


s 


0) 


s 


CO 


s 


CO 


CO 


AGGCCCAOGC [G/A] GTTTGGCACG 
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oncogene family 
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chromosome X (unique) 64 8 
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complementation group C 
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complementation group C 
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complementation group C 


XPC, xeroderma pigmentosum, 
complementation group C 
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TTCTATGACA [C/T] CTACCATGCT ! 


AGAAAGCAAC [C/T] CAAAGTGGGA 


TCTGCAACGA IG/AJ CGCTTCACTC 


AGACACGGGA [O/C) TGCATCTACT 


CCTCACGGAT [T/C] ACCTCAAGGG 


GGCTCCTGAG (G/A) TGCTCGAGGG 


TGCTGAAGAG (C/T] GACCTCACAG 


1 CCAGAGACAG ( C/T] GCGACCCGGA 


ACCTGGCCAT [C/T] GTCCACGCCA 
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SCYA17, small inducible cytokine 
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associated macrophage protein 1 
(might include Leishmaniasis) 
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NRAMPl, natural reaietance- 
asBOciated macrophage protein 1 
(might include Leishmaniasis) 
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IB 
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IB 
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2) mRNA, complete cds. 


CCR7, chemokine (C-C motif) 
receptor 7 


SCyA2« small inducible cytokine 
A2 (monocyte chemotactic protein 
1, homologous to mouse Sig-je) 


CD80, CDBO antigen (CD28 antigen 
ligand 1, B7-1 antigen) 


PRPl, perforin 1 (preforming 
protein) 


PRFl, perforin 1 (preforming 
protein) 


PRFl, perforin 1 (preforming 
protein) 


PRPl, perforin 1 (preforming 
protein) 


PRFl, perforin 1 (preforming 
protein) 


1629 


vr> 
o\ 

CD 


xo 
so 

<D 


<-i 

OS 

t*i 
t-l 


1236 


CO 

in 


vo 
\o 
<s 


in 

CO 


iH 


in 


CN 

to 


c\ 
in 

rH 


vo 

C\ 


1377 


1326 


D50403 


U14722 


U14722 


U14722 


U14722 


U14722 


L25259 


L315B1 


M24545 


M27533 


M28393 


M2B393 


M28393 


M28393 


M28393 


WIAF-10173 


CN 

o 

< 


WIAF-10250 


H 

U> 
CN 
O 
«H 

< 
M 


WIAF-10252 


WIAP-10261 


WIAF-10516 


WIAF.10204 


WIAP-10213 


WIAF-10191 


WIAF-11659 


WIAF-11723 


CN 

H 
rH 

Du 

M 


tn 

IN 

iH 
iH 

< 


so 

CN 

r- 

•H 
fH 

< 

M 


CN 

3 
1^ 
Ok 
w4 

o 


H 
3 
O 
<N 
C9 


CN 
3 
O 

o 


ro 
3 
O 
IN 
O 


3 
O 

n 
O 


in 

3 
O 
CM 
O 


fH 

(0 

o 

CM 

O 


H 
3 
00 

o 

<N 
O 


G211U1 


H 
3 

H 

n 
O 


«H 
3 
m 

fH 
M 
O 


fN 

3 
in 

»H 
M 
O 


m 
3 
in 

fH 

n 
O 


3 

tn 

rH 

n 
O 


G215U5 



wo 01/18250 



PCT/USOO/24503 



-88- 



> 


CO 


O 


Ol 




« 


a 


O 


< 


M 






CO 


z 


> 




M 


< 


CO 


o 


H 


Q 






OS, 


< 


> 


U 


> 


CO 


hH 


M 


1 


> 




CD 


o 


CJ 


f- 


C3 


CJ 


E- 


o 


< 


CD 


H 




CD 


CD 


u 




U 


< 




< 


O 




CD 


U 




CD 


< 


C5 


CJ 


tj 


< 


E- 


CD 


z 


00 


CO 


z 


Z 




Z 


z 


CO 


Z 


CO 


Z 


CO 


z 


Z 




Z 


CGGCGGGAGG (C/T) ACTGAGGAGG 


< 

1 

o 

< 

o 

e 

CD 

3 

CD 


TCACTGTCCA (A/G) GTGCCCAGCA 


GACTGGCCAG (A/C] CCAGCCTCAG 


GGCTTCTGCA (G/T) ACAGTCAAGC 


TTTTACAAAT I A/Q) AGCAGAGAAT 


GCTGTGTTTC (G/C) GGATGCAAGC 


CAGTAACATQ IC/T) GCATCTACTQ 


AOCGCCAGGC CA/C) CCGAGCAGTG 


GGTGGCTGGC (G/A) TCCTGGTTCT 


TGAAGCCGGA [A/G] GACAGTGGCA 


CTGCATGATC (G/TJ TCGGGAGCCC 


TCTGGGATTC CC/T) GCAAAAGGGA 


GAGTGGCCAT (C/O) CACCTGTCCT 


TTGTAGCCCC (A/G) TCACCCTTGG 


CTGTGTGTGA [T/C) GTGCATGGGA 


GGTGGTAACC [G/A] TCGGGCTAGA 


PRFl. perforin 1 (preforming 
protein) 


PCGR2B, Pc fragment of IgG. low 
affinity lib, receptor for (CD32) 


PCGR2B, PC fragment of IgG, low 
affinity lib. receptor for (CD32) 


PCGR2B. Pc fragment of IgG, low 
affinity lib, receptor for (CD32) 


PCGR2B, Fc fragment of IgG, low 
affinity lib, receptor for (CD32) 


CDSBl, CD8 antigen, beta 
polypepticie 1 (p37) 


CD8B1, CD8 antigen, beta 
polypeptide 1 (p37) 


C08B1, CDS antigen, beta 
polypeptide 1 (p37) 


CDBBl, CDS antigen, beta 
polypeptide 1 (p37) 


CD8B1, CD8 antigen, beta 
[polypeptide 1 (p37) 
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polypeptide 1 (p37) 


CDSBl, CDS antigen, beta 
polypeptide 1 {p37) 


CDSBl. CDS antigen, beta 
polypeptide 1 <p37) 


CDSBl. CDS antigen, beta 
polypeptide 1 (p37) 


CDSBl, CDB antigen, beta 
polypeptide 1 (p37) 


CDSBl, CDS antigen, beta 
polypeptide 1 (p37) 


Human telomerase -associated 
protein TP-1 mRNA, complete cds. 
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protein TP-1 mRNA, complete cds. 
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Human telomerase-associated 
protein TP-1 mRNA. complete cds. 


Human telbmerase-associated 
protein TP-1 mRNA. complete cds. 


Human telomerase-associated 
iprotein TP-1 mRNA. complete cds. 


Human telomerase-associated 
protein TP-1 mRNA, complete cds. 


Human telomerase-associated 
protein TP-1 mRNA. complete cds. 


Human telomerase-associated 
protein TP-1 mRNA. complete cds. 


Human telomerase-associated 
protein TP-1 mRNA, complete cds. 


Human telomerase-associated 
protein TP-1 mRNA. complete cds. 


Human telomerase-associated 
protein TP-1 mRNA, complete cds. 


Human telomerase-associated 
protein TP-1 mRNA, complete cds. 
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protein TP-1 mRNA, complete cda. 
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protein TP-1 mRNA, complete cda. 
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protein TP-1 mRNA, complete cda. 
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protein TP-1 mRNA. complete cds. 
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protein TP-1 mRNA, complete cda. 
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protein TP-1 mRNA, complete cds. 


Human telomerase-associated 
protein TP-1 mRNA, complete cds. 


Human telomerase-associated 
protein TP-1 mRNA, complete cds. 


Human telomerase-aaaociated 
protein TP-1 mRNA, complete cds. 
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protein Tp-l mRNA, complete cds. 
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protein TP-1 mRNA, complete cds. 
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protein TP-1 mRNA, complete cds. 
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Human telomerase-associated 
protein TP-1 mRNA, complete cds. 


Human telomerase-associated 
protein TP-l mRNA, complete cds. 


Human telomerase-associated 
protein TP-1 mRNA, complete cds. 


Human telomerase-associated 
protein TP-1 mRNA, complete cds. 


Human telomerase-associated 
protein TP-1 mRNA, complete cds. 


Human telomerase-associated 
protein TP-1 mRNA. complete cds. 


Human telomerase-associated 
protein TP-1 mRNA, complete cds. 
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IL6ST, interleu)cin 6 signal 
transducer (gpl30, oncostatin M 
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CACTGGOAGT IT/C] GCCATATCTG 


AGATTATGAG (C/T) CTCCATTTGG 


TGGGAACTGC (A/G] AGATACATGG 


TACTCCAGTT (C/G) CTGACGGCTG 


TCGTGAAGAA (C/T] GACCTAACCT 


'JXiTCATCATC ( A/Cl TCTTCTACTG 


CCTCCACAGT (G/A) ATCACACTCC 


1 CCTGTCTQAC (A/G) ATCCTOGACT . 


IgaaGCCACAG (G/A) ACTTGCACTT 1 
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CTQAGACGTA tC/T) GGACCCCAGT 


TGQTTATGGG (C/A) CAAATGQATG 


TCTGGGTTAT (C/G J AAAACTGAAA 


GCCTTTCACT (C/T) ACACCAGGCA 


GCAAGGTGCC (G/A) GGAAACTTCA 


AGAGGAGTGC (A/G) TCTCCCTCAC 


TGFBR2, trana forming growth 
factor, beta receptor II {70-80kD) 


TGFBR2, transforming growth 
factor, beta receptor II (70-80kD) 


TGFBR2, transforming growth 
ifactor, beta receptor II (70-BOkD) 


iTGFBR2, transforming growth 
factor, beta receptor II (70-60kD) 


TGFBR2, transforming growth 
factor, beta receptor II (70-BOkD) 


TGFBR2, transforming growth 
factor, beta receptor II (70-80kD) 


TGFBR2, transforming growth 
factor, beta receptor II (70-80kD) 


;CD14, CD14 antigen 


CD14, CD14 antigen 


CUBN, cubilin (intrinsic factor- 
cobalamin receptor) 


CUBN, cubilin (intrinsic factor- 
cobalamin receptor) 


CUBN, cubilin (intrinsic factor- 
cobalamin receptor) 


CUBN, cubilin (intrinsic factor- 
cobalamin receptor) 


|CUBN, cubilin (intrinsic factor- 
cobalamin receptor) 


ICUBN, cubilin (intrinsic factor- 
cobalamin receptor) 


ILIORA, interleukin 10 receptor, 
alpha 


ILIORA, interleukin 10 receptor, 
alpha 
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CAGGTATCTT IQ/Al GAAGTTTTGC 


TAGAAGCCAT (T/C) GTCAGCAGTG 


ACATGGGAGG {C/T] CCTGAAACTC 


TACTATATTG (G/A) ATTTCGGTAC 


AGAAGACGCT [G/A 1 TCCATTTTCA 


ATCGTGOAOA [G/A] CGGCGGGGCA 


GGGCCTCACG (C/T) TCTTTGCAGT 


TGAAAATGGC [C/T] TTGGAGGCAG 


AGGAGACGAC [C/T] TTCTACACGC 


GGTQTGCCTG (G/A) CATGGGCCTO 


CATGTTGCCA (G/AJ AGCCAACGTC 


CTATGTCTGC (G/Cl GAGTCAGCAT 


AGGGCACGGG (T/Cj TCCGAGGCGT 


CCTCACTGCC (T/G) CCAGCCCTCT 


ACAGCCAAGA (A/C) CTGGGAACTC 


ACCTGCACCT (G/Tl CGCTGCAGCG 


CCTGGCTCTA (C/T) TCTCCTGGAC 


RYR3, ryanodine receptor 3 


RYR3, ryanodine receptor 3 


FECH, ferrochelatase 
(protoporphyria) 


PECH, ferrochelatase 
(protoporphyria) 


CPO, coproporphyrinogen oxidase 
( coproporphyria , harderoporphyria ) 


CPO, coproporphyrinogen oxidase 
( coproporphyr ia , harderoporphy r ia ) 


PTGER4, prostaglandin E receptor 
4 (subtype EP4) 


PTGER4, prostaglandin G receptor 
4 (subtype EP4) 


PTGER4, prostaglandin E receptor 
4 (subtype EP4) 


PTGBR4, prostaglandin B receptor 
4 (subtype EP4) 


SDPl. stromal cell-derived factor 
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LTB4R, leukotriene b4 receptor 
(chemokine receptor-like 1) 


LTB4R, leukotriene b4 receptor 
(chemokine receptor- like 1) 


LTB4R. leukotriene b4 receptor 
(chemokine receptor- like 1) 


IL15RA, interleukin 15 receptor, 
alpha 


LTA4H, leukotriene A4 hydrolase 


LTA4H, leukotriene A4 hydrolase 
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GCCACTGAAQ lA/G) ACAGGCAAAT 


CGCTGAAGAC {G/A] CCCCACGGGQ 


AGAGCTGCCC {G/A] AGAAGCTCCC 


TCCGAGAGGC ( A/G) ACAAGGTrW 


CCAGTGTGGA (A/Cl GAACTAAAGG 


TCTTCAGGGG [A/G) CCCAATGGTG 
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CGGCGCAGAC [A/G] ACACTGGTGG 


ATGGGCACAA tC/T] GTGTGGGCCC 


GCATCTTTGG [C/T] GATGAGGATG 


GCTCGCTGCT [C/T] ATCGTGCAGA 1 


AGCCTGAGTG [C/T] TTCGGACCCG 


ACCACAAGGC [G/AJ TCCATGGTGC 


CA2, carbonic anhydrase II 


CA2, carbonic anhydrase II { 


AL0X5, arachidonate 5- 
lipoxygenase 


AliOXS, arachidonate 5- 
lipoxygenase 


PDHAl, pyruvate dehydrogenase 
(lipoamide) alpha 1 


PDHAl, pyruvate dehydrogenase 
(lipoamide) alpha 1 


PDHB, pyruvate dehydrogenase 
(lipoamide) beta 


PDHB, pyruvate dehydrogenase 
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ILllRA, interleu)cin 11 receptor, 
alpha 


ATP1A2, ATPase, Na+/K+ 
transporting, alpha 2 (-t-) 
polypeptide 


RYRl, ryanodine receptor 1 
(slceletal) 


RYRl, ryanodine receptor 1 
(s)celetal) 


RYRl, ryanodine receptor 1 
(slceletal) 


RYRl, ryanodine receptor 1 
(s)celetal) 


RYRl, ryanodine receptor 1 
(s)celetal) . 


RYRl, ryanodine receptor 1 
(3)celetal) 


RYRl. ryanodine receptor 1 
(slceletal) 
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CAGACGCCCC t A/G] GCTGTGGTCA 


TCCAAAGAAG (G/A) AQGAAGCTGG 


ACATCCCAGC (G/Aj CGCCGAAACC 
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CCCCTACAGG [T/C] ATGTGGTGGT 


TGAACATGAT (C/T) CTCCCGGACT 


GCAGGCCATC (T/C] CGGAGGCAGG 


GGCCTGCCTG [C/T] GGCTGACCTG 


GCAGCTGCCT (C/T J AATGACTGCC 


GTTCGAATGT (G/T) AGAACCTCTA 


TQACCAG'ITT (T/C) CCGCACATGG 


CTGACATCTA (T/C ] GTOCTAQGCT 


TGCGGGCACG [G/C] CAGATGCACC 


TGCTGGCAAT (T/C) GCTTGTGGACC 


TGGCAATTGC (T/G) QTGGACCGCT 


RYRl, ryanodine receptor 1 
(skeletal) 


RYRl, ryanodine receptor 1 
(skeletal) 


RYRl, ryanodine receptor 1 
(skeletal) 


IMPDHl, IMP (inosine 
monophosphate) dehydrogenase 1 


CYPlAl, cytochrome P450, 
subfamily I (aromatic compound - 
inducible) , polypeptide 1 


Homo sapiens IL-17 receptor mRNA, 
complete cds. 


Homo sapiens IL-17 receptor mRNA, 
complete cds. 


Homo sapiens IL-17 receptor mRNA, 
complete cds. 


Homo sapiens IL-17 receptor mRNA, 
complete cds. 


Homo sapiens IL-17 receptor mRNA, 
complete cds. 


Homo sapiens IL-17 receptor mRNA, 
complete cds. 


GHRHR, growth hormone releasing 
hormone receptor 


GCGR, glucagon receptor | 


ADORAl, adenosine Al receptor 


ADORAl, adenosine Al receptor 
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CCTAGATCTC [A/G] GGAGTTAATG 


TCTCCTCTGT (T/C) CCCATAGGTT 


TTGATGTGGA (C/TJ GGCAACCGAA 


ATCACCATGG (C/T) CTGCGGCTCC 


TGGACGAGGT (C/A) CAGACCGGAG 


ATTATGATGG (G/A) CCTCTGATGA 


TGTTCTCGAA (A/G) GAATGCCAAG 


IGCCTAAACCT (G/C) TGTGAACCCA | 


ItACCAGGAAA (C/Tl CTGTGGAGGA | 


TGGCCAGGTA (T/CJGGTGTGAAGC 


TGAGGTGGCA (T/C)TGGCGTATGC 


TQAGTGAAAA (C/T) GGAGCATTCC 


CTCTGGTCCC (A/G) TATCTGGTAG 


CAGGCCCCTA (C/T) GGCGCCAACA 


'GACAAGGACT (0/T) GAATATTTTC 


AAGAGCATGA f C/T) AAGGCCTGCG 


CAGTGACCCG (G/T) CCTCTGTCTC 


ABAT, 4 -aminobutyrate 
aminotransferase 


ABAT , 4 - aminobutyrate 
aminot rans f era se 


ABAT, 4 -aminobutyrate 
aminotransferase 


ABAT, 4 -aminobutyrate 
aminot ransferase 


ABAT , 4 - aminobutyrate 
aminotransferase 


ABAT, 4 -aminobutyrate 
aminotransferase 


ALDH5A1, alciehyde dehydrogenase 5 
family, member Al ( succinate - 
semialdehyde dehydrogenase) 


|tf, transferrin | 


TP, transferrin | 


ALAD, aminolevulinate, delta-, 
dehydratase 


ALAD, aminolevulinate, delta-, 
dehydratase 


ALAO, aminolevulinate, delta-, 
dehydratase 


UROD, uroporphyrinogen 
decarboxylase 


SCYA22, small inducible cyto)cine 
subfamily A (Cys-Cys), member 22 


CSPl, colony stimulating factor 1 
(macrophage) 


CSFl, colony stimulating factor 1 
(macrophage) 


CSFl, colony stimulating factor 1 
(macrophage) 
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TTGATTTGGA [C/T) AATTCTGGTT 


ATGTGTGACT (C/T) TTATCAGAGA 


CACCACAACA fT/C) GCAGACCTTC 


GTGCTCCGGC (G/Aj CGCCTGGACT 


TGTGCTCCGG (C/T) OCGCCTGGAC 


GCAAAGCTCC (A/G) CCACAACATG 


AGTTATCATC (A/G] TCCAAGTTTA 


1 

1 
( 

) 

« 

c 

c 

( 

1 

j 


J 

3 
3 
i 

J 
J 

D 




i 

H 

5 
i 


GCTCCAGGCG (G/TJ TGCTTGTTCC 


CAGAGGTTTG IC/T)TGGGACTCCC 


PPP3R1, protein phosphatase 3 
(formerly 2B) , regulatory s\ibunit 
fi (19kD) , alpha isoform 
(calcineurin B, type I) 


PPP3R1, protein phosphatase 3 
(formerly 2B) , regulatory aubunit 
B (19kD) , alpha isoform 
(calcineurin B. type I) 


SCyA2S, small inducible cytokine 
subfamily A (Cys-Cye) , member 25 
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:SCYA25, small inducible cytokine 
subfamily A (Cys-Cys), member 25 


SCYA25. small inducible cytokine 
subfamily A (Cya-Cys) . member 25 


SCyA25, small inducible cytokine 
subfamily A (Cys-Cys) , member 25 


SCYA25, small inducible cytokine 
subfamily A (Cys-Cys) , member 25 


BZRP, benzodiazapine receptor 
(peripheral) 


TACR2, tachykinin receptor 2 


TKP, tumor necrosis factor (TNF 
superfamily, member 2) 


CSF2RB, colony stimulating factor 
2 receptor, beta, low-affinity 
(granulocyte-macrophage) 
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CSF2RB, colony stimulating facte 
2 receptor, beta, low-affinity 
(granulocyte -macrophage ) 


CSP2RB, colony stimulating facte 
2 receptor, beta, low-affinity 
( gr anu 1 ocy t e - mac rophage ) 


CSP2RB, colony stimulating facte 
2 receptor, beta, low-affinity 
(granulocyte-macrophage) 


CSF2RB, colony stimulating facte 
2 receptor, beta, low-affinity 
(granulocyte -macrophage) 


CSF2RB, colony stimulating facte 
2 receptor, beta, low-affinity 
(granulocyte-macrophage) 


AHCY , S -aclenosylhomocysteine 
hydrolase 


AliOHS, aldehyde dehydrogenase S 


ALDHS, aldehyde dehydrogenase 5 


ALDHS, aldehyde dehydrogenase 5 


ALDHS, aldehyde dehydrogenase 5 
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GLDC, glycine dehydrogenase 
(decarboxylating; glycine 
decarboxylase, glycine cleavage 
system protein PI 


GLDC, glycine dehydrogenase 
(decarboxylating; glycine 
decarboxylase, glycine cleavage 
system protein P) 


GLDC, glycine dehydrogenase 
(decarboxylating; glycine 
decarboxylase, glycine cleavage 
system protein P) 


GLDC, glycine dehydrogenase 
(decarboxylating; glycine 
decarboxylase, glycine cleavage 
system protein P) 


GLDC, glycine dehydrogenase 
(decarboxylating; glycine 
decarboxylase, glycine cleavage 
system protein P) 


GLDC, glycine dehydrogenase 
(decarboxylating; glycine 
decarboxylase, glycine cleavage 
system protein P) 
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nuclear translocator 
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nuclear translocator 


ARNT, aryl hydrocarbon receptor 
nuclear translocator 
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TTACCCACGA (C/G) ATGAGGCAGG 


CCCCCAGTCC [C/GJ CGGTGATGCA 


GGCAAGAAGA [G/A] CTTCGAGACT 


TACGATAAGA (A/TJ GCAAACGTGG 


CCACTCAAAC (C/T) TTTCAACAAA 
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ATAGCCAQTG (C/G) AGTGCTGGAG 


ACCCTACCGC (C/T) TTCGTTGTCA 


CCTGCCGGGA [C/G] TTGCCTTQTT 


TGGTOGTCCT [C/O] TCCTCTCTTG 


TAGTATTTCA (G/T) GTATGCTGCT 


TSHR, thyroid stimulating hormone 


receptor 1 


TSHR, thyroid stimulating hormone 
receptor 


ALDH3, aldehyde dehydrogenase 3 


ALDH3, aldehyde dehydrogenase 3 


CA4, carbonic anhydraae IV 


AGTRl, angiotensin receptor 1 


AD0RA2B, adenosine A2b receptor 


POR, P4S0 (cytochrome) 
oxidoreductase 


POR, P450 (cytochrome) 
oxidoreductase 


POR, P4 50 (cytochrome) 
oxidoreductase 


POR. P450 (cytochrome) 
oxidoreductase 


POR, P4 50 (cytochrome) 
oxidoreductase 


ALDH6, aldehyde dehydrogenase 6 


ALDH6, aldehyde dehydrogenase 6 


TAPl, transporter 1, ABC (ATP 
binding cassette) 


TAPl, transporter 1, ABC (ATP 
binding cassette) 


TAPl, transporter 1, ABC (ATP 
binding cassette) 


TAPl, transporter 1, ABC (ATP 
binding cassette) 


TAPl, transporter 1, ABC (ATP 
binding cassette) 
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AAGGAGATCC (G/A) CTACCCACCC 


TGCCGGGCGC (G/A) CCTCTCGCTG 


TAPl. transporter l, ABC (ATP 
binding cassette) 


TAPX, transporter 1, ABC (ATP 
binding cassette) 


TAPl, transporter l, ABC (ATP 
binding cassette) 


TAPl, transporter 1, ABC (ATP 
binding cassette) 


TNFRSF5, tumor necrosis factor 
receptor superfamily, member 5 


SLC12A2, solute carrier family 12 
( sodium/potassium/chloride 
transporters) , member 2 


SLC12A2, solute carrier family 12 
(sodium/ potass ium/chloride 
transporters) , member 2 


CYP2J2, cytochrome P450, 
subfamily IIJ (arachidonic acid 
epoxygenase) polypeptide 2 


CYP2J2, cytochrome P450, 
jsubfamily IIJ (arachidonic acid 
epoxygenase) polypeptide 2 


CYP2J2, cytochrome P4S0, 
subfamily IIJ (arachidonic acid 
epoxygenase) polypeptide 2 


ALDH3, aldehyde dehydrogenase 3 


ALDH3, aldehyde dehydrogenase 3 


CNP, 2 ',3 '-cyclic nucleotide 3' 
phosphodiesterase 
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CNP. 2 ',3 '-cyclic nucleotide 3' 
phosphodiesterase 


CNP, 2 ',3 '-cyclic nucleotide 3« 
phosphodiesterase 


CNP, 2 ',3 '-cyclic nucleotide 3' 
phosphodiesterase 


CNP, 2 '.3 '-cyclic nucleotide 3' 
phosphodiesterase 


CNP, 2 ',3 '-cyclic nucleotide 3* 
phosphodiesterase 


ALDHIO, aldehyde dehydrogenase 10 
(fatty aldehyde dehydrogenase) 


GRIN2A, glutamate receptor, 
ionotropic, N-methyl 0-aspartate 
2A 


GRIN2A, glutamate receptor, 
ionotropic, N-methyl D-aspartate 
2A 


GRIN2A, glutamate receptor, 
ionotropic, N-methyl D-aspartate 
2A 


GRIN2A, glutamate receptor, 
ionotropic, N-methyl D-aspartate 
2A 


GRIN2A, glutamate receptor, 
ionotropic, N-methyl D-aspartate 
2A 


GRIN2A, glutamate receptor, 
ionotropic, N-methyl D-aspartate 
2A 


CYBB, cytochrome b-245, beta 
polypeptide (chronic granulomatous 
disease) 
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GACCAGCCCA [A/T) GTTGTTGGGC 


TTGGCATGGT [T/G) GTAATCCATA 


AAATGGTATA [A/T) AATTCAAAAT 


TTATCTACCA [G/C) TGCTTCTCAA 
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Pac, coagulation factor VIIIc, 
procoagulant component (hemophilia 
A) 


PBC, coagulation factor VIIIc, 
procoagulant component (hemophilia 
A) 


P8C, coagulation factor VIIIc, 
procoagulant component (hemophilia 

A) 1 


F8C, coagulation factor VIIIc, 
procoagulant component (hemophilia 
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procoagulant component (hemophilia 
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receptor lA 
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1 (alpha-2-macroglobulin receptor- 
associated protein 1) 


1982 


vo 

r- 
o\ 


o 
vo 
* 


rn 


CO 

vo 


m 
n 
tn 


1075 


1089 


1179 


vo 
<J\ 
vo 


CD 

in 

CN 


n 
r- 

H 


m 
n 


K01740 


L25615 


in 

H 
^o 
tn 
r« 
«J 


L2561S 


L2S61S 


L25615 


in 

H 

u> 
tn 

(N 

.J 


in 

•H 

VD 

in 


M16827 


M16827 


M28372 


|M63012 I 


M63959 


WIAF-13121 


WIAF-10067 


WIAP-10070 


WlAF-10071 


WIAF-10072 


WIAP-10073 


WIAF-10092 


ov 

Ol 

o 

H 

< 
M 


WIAF-10182 


WIAF-10515 


WIAF-10108 


|WIAP-10041 1 


tn 

CO 

o 
o 

«H 

b. 
«C 

M 
3 


m 
« 
p- 

C 


G282U1 


r* 
3 
r* 

CO 

« 


ro 
3 
n 

00 
CM 

O 


G282U4 


tn 
3 
CN 
00 
CI 

O 


vo 
3 
CSI 

CZJ 
<N 
O 


r- 

CN 
CD 
CI 

O 


r^ 

3 
^ 

00 
CN 

O 


CQ 
(0 
^ 

CO 
CN 

O 


iH 

3 
in 

CO 
CN 


1-1 

3 

cr\ 

CO 
CM 


tH 

3 
o 

« 



wo 01/18250 



PCT/USOO/24503 



-112- 



o 


o 


W 


a: 


H 




»^ 


Du 


IH 


>^ 


> 


z 


\A 


h. 


O 


a 






Cb 


M 




M 


< 


u 


O 


«X 






o 






u 






< 




o 


u 


< 




U 






< 








s: 


z 


£ 


CO 


CO 


cn 


CO 


£ 








CO 














CT 








GT 


CT 




CT 






CG 1 








CC 




% 






i 










i 




AT 




g 






CC 


















< 
















O 


CJ 






< 








B 




s 






















o 








u 








TC 




TT 






i 












CA 




3 


CG 


■ e 












CT 




3 
















CC 


ICC 


IGC 


lAG 


IGC 


o 




H 








< 




O 






o 










< 




o 






u 




O 


































\ 




\ 
















< 
















o 




< 


o 


a 






£ 








GCAI 




CATI 






TATI 




TCTI 






o 


CGAI 


GCTI 


CTT 


CAT 






CTG 


















CT 












AG 




AC 


CG 


1 




































u 


















CG 














< 






TT 




CA 




o 


CT 












AG 










i 




TG 






o 




CG 




8 


CC 








in 


M 






































c 


fl) 


O 










































4J 














*o 




•o 






•d 






•o 


•o 








0 


Oi 


















•H 






O N 




V CM 


0) CM 


0) n 






XJ 


u 


01 








o 






(J 




u 






XJ 


XJ 


XJ 


XJ 


XJ 


^ U 




O 


a 


u 










c 




(d 




(0 


c 




to u 




<d V4 


Id U 


to u 


(0 




U 




0) 
















(0 




<Q 








01 0) 




01 0) 


G 




o. 




u 










B 




iH 


E 


i-H 


E 




if 


if 


if 


if 


if 


-H y 




o 










c 


at 






(Q 


rH 


to 


rH 














«) -rH 




a 


jj 


c 






-r-t 


g 


0 




E 


0 




0 




OI <u 






01 0) 


01 V 


XJ O 




-H 


(0 


-H 




< 


(0 


o 






O 




o 






<o E 


<d E 


a B 


Id E 


Id E 


o c 




•H 


-H 


rH 






X! 


n 






CD 




n 






XJ 


XJ 


XJ 


XJ 


XJ 


V4 -rl 






u 


? 






O 


0 






o 




O 






rH - 


rH 


rH 


rH 


rH 


a XJ 




5s 


0 


J3 








(D 






CD 


0) 


CD 






O X 


O X 


0 X 


0 X 


0 X 








OQ 


Q 




f. 


ng 


>, 








09 


>, 


CO 




> 


> 






> 


^ u 




•H 


OQ 


fH 


c 


N 










10 




« 














0) 




Q 


(0 






C 


o 










U 




u 




E -H 








e ^ 


01 u 




C 


1 


P 


V 








d) 






<U 




V 




3 -H 




3 -rj 




3 -H 


C -"H 






c 


U 




o 






XJ 




< 


XJ 


< 


XJ 




•H g 


-2-g 


-H E 


-H e 


E 


•H IH 




•S 






o 














a 








0) Id 


a Id 




(S (d 


a (d 


lU -<H 






0) 


(d 


kl 


1 




0) 


« 






0) 


0) 


V 




OQ UJ 


OQ UH 


oa tM 


a <u 


09 «M 


u 








E 


a 




m 


CD 






O 




to 






Id n 


(d xi 


«•§ 


35 


(d J3 


U V 






o 








(Q 


« 






to 


rH 


to 


rH 






XJ 3 






*i ^ 


c a 










T3 


o 


C 




0 




a 


0 


Oi 


0 




o in 


O OQ 


0 00 


0 Q 


0 o 


'A a 


o 




a 




V 




0) 


-H 


u 




•H 


Wl 


♦H 


u 




a 


a 


a 


a 


a 


N 1 


> 






i 
















V ^ 


rH 


01 














•0 






•o 




« 




8" 




XJ 


0) 




XJ V 




xJ 


0) 


rH 


rH 


rH 








01 




V 


a 


-H 




M 




a 


<Q 




ta a 




CO 


(D 






« OJ 






• o 






XJ 




O 










to 




4> (d 




o 


« 




X § 


CM C 


CM C 




CM H 


i 


< 


<Q 


A 


0 


Q 




< 


iH 


V 


< 




< 


rH 


4) 


S i 




X c 


z S 


i § 








r-» 




Q 






Ok 


0 


« 


a 


o « 




o 


(0 




z (d 


z ^ 




z to 


& ^ 


m 




0) 




Q 


o 


4) 


H 






M 




IH 




•H 






u jc: 




l-g 


Z B 


9) 








(0 




T3 






•o 


J 




J 




•a 


^ U 




^ u 


u 






u 








m 




n 






m 










vo 


<M 


m 


o 


o 


<n 




^ 








N 




o 






N 




o 






CO 


00 


r- 




in 


fO 




m 








fM 




o 










tH 








<N 


C23 


o 


u> 


fH 




n 












H 


















rH 


fH 


CM 


rH 


CM 




rH 








<7V 




U> 






tn 




»n 






tn 


o 


O 


O 


O 


o 




O 








«n 




a\ 


















r- 








r» 












o\ 




o 




















CI 


CM 


CM 


CM 




o 








to 






















^ 








« 




o 






















1^ 








o 


o 


O 


o 


O 




H 








£ 




£ 






E 




X. 






£ 


D 












X 








CM 




O 






00 










CD 


r* 


r« 


^ 


CO 


o 




r* 








M 




CD 






vo 












in 




vo 


CO 


o> 












rH 




«-( 






o 












o 


o 


o 


o 


o 




H 








<n 




O 






o 




o 






o 


o 


o 


o 


o 


o 
















H 






fH 




<H 






«H 


fH 


rH 


fH 




H 




•H 








1 










1 




1 






1 


Cu 


1 




1 






t 

tu 








< 




< 










< 






< 


< 


< 


< 


< 


< 




< 








M 




M 






HI 










M 


M 


IH 


hH 


»H 


M 




M 


















:5 










3 




2 


2 


2 


3: 












fN 




r-l 






tH 




n 






m 


rH 






"d" 


in 




ui 








(« 














<8 






(6 


zi 




3 


3 


3 




rH 








O 




r* 






*n 










m 


m 


tn 


in 


m 


in 




tn 








<7> 




cn 










o\ 






ov 


cr> 


o\ 


o\ 


a\ 


o\ 
















(N 






n 




M 








IN 


fN 


(M 


(N 


CM 




CM 








U 










O 












o 


O 


O 


O 


O 




O 



wo 01/18250 



PCT/USOO/24503 



-113- 







01 


> 


•J 


bf 


CO 


< 


Q 






a 






>• 


M 


Ok. 


U 


CO 


Ui 


Q 


O 




a 


< 


O 


U 




H 


f- 




U 


t« 


<c 




< 


O 


H 


< 




U 


O 


o 


< 


O 


o 


u 


o 


CO 


CQ 






S 


£ 


CO 


£ 


(0 


CO 


CO 


CO 


ACCAGCTTAC [G/AI CACACCGAGG 


GTGGAGAGAC (T/C) CTGCATAGCT 


GAGCCATCTT [A/C] CAGCCTGTTT 


TATTCCATAT {A/Gl TTAAAGAAAG 


CAGAAGAAAC (C/Tl AGTACOTGTA 


TGGGAACGTT (G/T) CAATGAATTA 


ACATGGCTTC (G/Aj OACATCCTGC 


GCACAAGAGG [A/C] GGCTTCCGQA 


ATGACATGGA [C/T] GAGGAGGACT 


AGTTTTCCGG |G/A) AGTCCCTACA 


GCTCCCCCTA (C/Tl TATTATAGCG 


GTCCTGCCCC (C/Aj CTCATCAGCA 


ZNF4 2, zinc finger protein 42 
(myeloid- specific retinoic acid- 
responsive) 


GRLFl, glucocorticoid receptor 
DNA binding factor 1 


GRLFl, glucocorticoid receptor 
DNA binding factor 1 


ACADSB, acyl -Coenzyme A 
dehydrogenase, short/branched 
chain 


SMARCAl, SWr/SNF related, matrix 
associated, actin dependent 
regulator of chromatin, subfamily 
a, member 1 


SMARCAl, SWI/SNF related, matrix 
associated, actin dependent 
regulator of chromatin, subfamily 
a, member 1 


ECHl, enoyl Coenzyme A hydratase 
1, peroxisomal 


ECHl, enoyl Coenzyme A hydratase 
1 , peroxisomal 


BR14 0: bromodoma in- containing 
protein. l40}cD (peregrin) 


B-cell-specif ic transcription 
factor 


B-cell-specif ic transcription 
factor 


SATBl, special AT-rich sequence 
binding protein 1 (binds to 
nuclear matrix/ecaf fold- 
associating DNA's) 
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SATBl, special AT- rich sequence 
binding protein 1 (binds to 
nuclear matrix/scaf fold- 
associating DNA's) 


MSXl, msh (Drosophila) homeo box 
homolog 1 (formerly homeo box 7) 


Human glycoprotein receptor gp330 
precursor, mRNA, complete cds. 


Human glycoprotein receptor gp330 
precursor, mRNA, complete cds. 


Human glycoprotein receptor gp330 
precursor, mRNA, complete cds. 


Human glycoprotein receptor gp330 
precursor, mRNA, complete cds. 


Human glycoprotein receptor gp330 
precursor, mRNA, complete cds. 


Human glycoprotein receptor gp330 
precursor, mRNA. complete cds. 


Human glycoprotein receptor gp330 
precursor, mRNA, complete cds. 


Human glycoprotein receptor gp330 
precursor, mRNA, complete cds. 


Human glycoprotein receptor gp330 
precursor, mRNA, complete cds. 


Human glycoprotein receptor gp33 0 
precursor, mRNA, complete cds. 
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TLEl. transducin-like enhancer of 
split 1, homolog of Drosophila 
E{spl) 


TLEl, transducin-like enhancer of 
split 1, homolog of Drosophila 
E{spl) 


TLEl, transducin-like enhancer of 
split 1, homolog of Drosophila 
E(spl) 
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TLEl, transducin-like enhancer of 
split 1, homolog of Drosophila 
ECspl) 


TLE2, transducin-like enhancer of 
split 2, homolog of Drosophila 
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split 3, homolog of Drosophila 
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MTR, 5 -methyl tetrahydrof olate- 
horaocysteine methyltransferase 


MAD, MAX dimerization protein 


homeotic protein 2, distal -less 


MLLT3, myeloid/ lymphoid or mixed- 
lineage leukemia (trithorax 
(Drosophila) homolog) ; 


translocated to, 3 | 


zinc finger, X-linked, duplicated 1 
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zinc finger, X-linked, duplicated 
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macroglobulin receptor) 


LRPl, low density lipoprotein- 
related protein 1 (alpha-2- 
macroglobulin receptor) 
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LRPl, low density lipoprotein- 
related protein X Ulpha-2- 
macroglobulin receptor) 
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related protein 1 (alpha-2- 
macroglobulin receptor) 
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related protein 1 (alpha- 2- 
macroglobulin receptor) 
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TCP12, transcription factor 12 
(HTP4 , helix- loop-helix 
transcription factors 4) 


TCP12, transcription factor 12 
(HTP4, helix-loop-helix 
transcription factors 4) 


NFKBl, nuclear factor of )cappa 
light polypeptide gene enhancer in 
B-cells 1 (pl05) 


NFKBl, nuclear factor of )cappa 
light polypeptide gene enhancer in 
B-cells 1 (pios) 


NFKBl, nuclear factor of kappa 
light polypeptide gene enhancer in 
B-cella 1 (pl05) 


GLI3, GLI-Kruppel family member 
GLI3 (Greig cephalopolysyndactyly 
syndrome) 
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CAGAGTACAG (C/T) GAGCCCCACG 


AGACTGCTCT (T/C) GAGGCTCATA 


CTCTGTCTGC [G/k] ATGCTCTTAG 


GGGGACTCCA (G/T] ATGAAAGGAG 


GCTTTTCCCA (C/T) CTACCCCCAA 


TCTGGAGATC (C/T) ATATGAGGTC 


AGACCTTGCC [G/k] GCTCAGCTAC 


CAAGGTTTAC [G/k] GACTACCAGC 


GAAGACCAAC [A/Cl CTCCCCAGCA 


FSRGI: female sterile homeotic- 


related gene 1 {mouse nomolog) | 


FSRGI: female sterile homeotic- 
related gene 1 (mouse homolog) 


FSRGI: female aterile homeotic- 
related gene 1 (mouse homolcjg) 


FSRGI: female sterile homeotic- 
related gene 1 (mouse homolog) 


iMEF2B. MADS box transcription 
enhancer factor 2, polypeptide B 
1 (myocyte enhancer factor 2B) 


MEP2B, MADS box transcription 
enhancer factor 2, polypeptide B 
(myocyte enhancer factor 2B) 
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GGCATTGAGC [C/T] TCCCAAGGGC 


TGCTGGAGCT [T/C) GAGAGAGACG 


TGGAGTTCAT tG/C) GCCAGCAAGA 


GGGACCTGCT (A/G) CGTCCACCAG 


ACGACAGTTC (C/T) GGGGAAGQQA 


TTTGATGAGT (C/Tj CCACGATTTC 


ATACGGGTCC (G/Aj CGGCAGCTCT 


TCAGGAGCGC {G/A] CAGGGGCAQC 
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TGTGGCACTA (C/T) GTCCCCCTCC 


TCTTGTCACC [A/G) CGTCAACACC 


TTCTTGGTAC {T/C J GGACAGTCCC 


TTATCCGGCA (G/T) CACAACATCC 


ANX4, annexin IV (placental 
anticoagulant protein II) 


PSMC2, proteasome (prosome, 
macropain) 26S subunit, ATPase, 2 


I6HMBP2, immunoglobulin mu 
binding protein 2 


IGHMBP2, immunoglobulin mu 
binding protein 2 


IGHMBP2, immunoglobulin mu 
binding protein 2 


IGHMBP2, immunoglobulin mu 
binding protein 2 


IGHMBP2, immunoglobulin mu 
binding protein 2 


IGHMBP2, immunoglobulin mu 
binding protein 2 


IGHMBP2, immunoglobulin mu 
binding protein 2 


IGHMBP2, immunoglobulin mu 
binding protein 2 


HIVEPl, human immunodeficiency 
virus type I enhancer-binding 
protein 1 


HIVEPl, human immunodeficiency 
virus type I enhancer -binding 
protein l 


HIVEPl, human immunodeficiency 
virus type I enhancer-binding 
protein 1 


HIVEPl , human immunodeficiency 
virus type I enhancer -binding 
protein 1 
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CAAATCCATG (C/G) ACCGCCTAGC 


TTOACAGCAT (O/A) TCTAATTCGC 


CCAGCTGATA t A/Ol TTCATCAACA 


CAAAGTCAAC (G/A) GCCAGTCACT 


CATAGGAATA (C/T) GGTCACAOAA 


TTCTGCAGCA (A/Gl CCATCTGAAC 


CAGAACTGAG (C/T) ACCTTGTCAC 


TGAAACTTTA (C/T) TAAAATCAAG 


TCTTCTGTCT (G/A) TACCTTCACT 


HIVEPl, human immunodeficiency 
virus type I enhancer-binding 
protein l 


HIVEPl. human immunodeficiency 
virus type I enhancer -binding 
protein 1 


HIVBPI, human immunodeficiency 
virus type I enhancer-binding 
protein 1 


HIVEPl, human immunodeficiency 
virus type I enhancer-binding 
protein 1 
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protein 1 


HiVEPl, human immunodeficiency 
virus type I enhancer -binding 
protein 1 


HIVEPl, human immunodeficiency 
virus type I enhancer-binding 
protein 1 
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virus type I enhancer- binding ' 
protein 1 
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TGACATCCTA [T/C] GTGCTCCTCG 


ATATCACCAT ( C/T J GCCCTTCTGG 


CCAAGCTCGA IG/Tj CCTACATCTT 


TCACACTTTC (G/A) ACAGGGAATT 


TTTCTGGGGG (G/A) TTCCCAGGTT 


AGTGCCGGGA IG/A) GAACCCTTGG 


TGGGGAAACA (G/C) AATTCCTCAA 


CTCACCACAA (C/TJ GACATTGCCT 


GGCCTAAAGC (C/T) GCTTGTCCAA 


TGATTACCCA (A/C] AGAAGQAGGA 


ACATCACAAA [A/G] CAACCTGTGG 
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A2M, alpha-2-macroglobulin 
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GLI, glioma-aesociated oncogene 
homolog (zinc finger protein) 


GLI. glioma-associated oncogene 
homolog (zinc finger protein) 


GLI. glioma-associated oncogene 
homolog (zinc finger protein) 


PtiAU, plasminogen activator, 
urokinase 


PLAU, plasminogen activator, 
urokinase 


PLAU. plasminogen activator, 
urokinase 


GTF2F2, general transcription 
factor IIF, polypeptide 2 (30kD 
subunit) 


platelet-derived growth factor, 
alpha polypeptide (GB:M21574) 


platelet -derived growth factor, 
alpha polypeptide <GB:M21S74) 


platelet -derived growth factor, 
alpha polypeptide (QB:M21574) 


platelet -derived growth factor, 
alpha polypeptide (GB:M21574) 
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AL0X15, arachidonate 15- 
lipoxygenase 


NFATC3, nuclear factor of 
activated T-cells. cytoplasmic 


NFATC3, nuclear factor of 
activated T-cells, cytoplasmic 


MFATC3, nuclear factor of 
activated T-cells, cytoplasmic 


NFATC3, nuclear factor of 
activated T-cella, cytoplasmic 


SP4, Sp4 transcription factor 


SP4, Sp4 transcription factor 


SP4, Sp4 transcription factor 


transcription factor B-ATF 


|transcription factor B-ATF 


ZNF74, zinc finger protein 74 
<Coe52) 


transcriptional regulator, via 
glucocorticoid receptor 


MHC2TA, MHC class II 
transactivator 


|mHC2TA, MHC class II 


Itransactivator 


MHC2TA, MHC class II 
transactivator 


MHC2TA. MHC class II 
transactivator 


zinc finger protein C2H2-150 


zinc finger protein C2H2-171 
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CCAACTTCGA (T/C J GCTATAAGAQ 


TTGACCTTGT (A/G J CAAATAAAAC 


GTCAGAAGTC [A/G) GCCCTAATTG | 


CCCGACAGCT [C/Tj ATTAAGAAAG 
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AAGCCAGACA (A/Tl TCAGCCCTTT 


CCACTATTGC (C/Tl CATGTCCTGC 


GCCCAAAGAC (A/G) TTCTCATAAT 


GTGCCTGGGC [T/C) GCAGAAGTGA 


ICCTGGGGGTG [C/T] CTGQOCTGCA 


TTCTTTGGCC [A/G] TGGTGCGGAG 


ItATCCAGAGA [T/Cl TCTTTGGCCA 


[CTTGGTCCTG [0/ A J GTGTCAGCAG 


CTGACCn'CA (T/C) CAAGAGCGCC 


zinc finger protein C2H2-171 


ANX7, annexin VI I (synexin) 


ANX7. annexin VII (synexin) 


zinc finger protein ZNF37A | 


zinc finger protein 2NF169, 
Krueppel-type 


Homo sapiens inducible nitric 
oxide synthase (NOS) mRNA, 
complete cds. 


FBNl, fibrillin 1 (Marfan 
syndrome) 


FBNl, fibrillin 1 (Marfan 
syndrome) 


FBNl, fibrillin 1 (Marfan 
syndrome) 
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FBNl, fibrillin 1 (Marfan 
syndrome) 


KLKBl, )calli)(rein B plasma, 
(Fletcher factor) 1 


HRG. histidine-rich glycoprotein 


HRG, histidine-rich glycoprotein 


HRG, histidine-rich glycoprotein 
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|SAA1, serum amyloid Al 
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(formerly subtype 148) 
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CAGCAACATT (G/A) TCAAGACTGA 
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TTTTTGTGGA (C/T) TTCCGTGAGA 
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PLCGl, phospholipaae C, gamma 1 
(formerly subtype 148) 


PLCGl. phospholipaae C, gamma 1 
(formerly subtype 148) 


FUBP, far upstream element 
binding protein 


transcription factor TFIIIC, RNA 
polymerase III, alpha subunit 


transcription factor TFIIIC, RNA 
polymerase III, alpha subunit 
DNA-binding protein HRFX2 
DNA-binding protein HRFX2 
DNA-binding protein HRFX2 
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SP2. Sp2 transcription factor 


SP2, Sp2 transcription factor 


SP2, Sp2 transcription factor 


GATA3, GATA-binding protein 3 


GATA3, GATA-binding protein 3 


zinc finger protein HKE-Tl, 
Kruppel-li)ce 
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AAACTCTTAC {A/G) GCCATTGCAQ 


TAGATGTAGT (G/C) AACAACCCAG 


ATTTGCGGGA [G/C] GGCAACATCA 


ACAGCCGGCC [G/Al ACTTTGGAGG 


TCTTGGATCA (G/C) CTGAACTATG 


CAAAAAGCCT [G/Cj CATCAGAGCT 


ICCACAATGGT (A/GJ TCAGAGGAGG | 


AGAGGATTTA ( G/C ) AGGAAGATGA | 


ACCTGAGCCC (C/T J GAGGAGAAGG 


ItaCATTGGCC (A/C] CAAGACAAAO | 


TCACAGCCCT (T/C) CGGCCAGGGT | 


1 CCCAGATGAA (T/C) GQGAAACCCT | 


IgGCTGGCCCA [A/G] TGAGAACCTQ | 


IgTGAGACCGA (T/C) TTCCGCCQAT | 


ItGTCACTGTC (A/G) GAACTCAGTT | 


1 AGTGGAAATG [0 / A ) CATCCAGTGC 


GCAGTGCCCA (C/T) GGCGAGCTGG 


GAGCAGTATG (C/A) CAGCAAGGTT 


SMARCA3, SWI/SNF related, matrix 
associated, actin dependent 
regulator of chromatin, subfamily 
a, member 3 


SMARCA3, SWI/SNF related, matrix 
associated, actin dependent 
regulator of chromatin, subfamily 
a, member 3 


BCL6, B-cell CLL/lymphoma 6 (zinc 
finger protein 51) 


BCL6, B-cell CLL/lymphoma 6 (zinc 
finger protein 51) 


STAT2, signal transducer and 
activator of transcription 2, 
113)cD 


STAT2, signal transducer and 
activator of transcription 2. 
113}cD 


Itranscription factor znf6 | 


Itranscription factor znf6 


XBPl, X-box binding protein 1 


|thbsi, thrombospondin 1 | 


|tHBS1, thrombospondin 1 { 


|thBS1, thrombospondin 1 


|thbsi, thrombospondin 1 | 


|thbsi, thrombospondin 1 


|thbS1, thrombospondin 1 


|thbS1, thrombospondin 1 \ 


ZNF76, zinc finger protein 76 
(expressed in testis) 


ZNF76, zinc finger protein 76 
(expressed in testis) 
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CACCAGGTGA [C/T) GGTACAGAAA 


IgAAGAGCCAC (G/Tl TTCGTACCCA 


AGCTGTGGAA (A/G) GGCCTTTQCC 


1 AGCTGTCGCA [C/T] TCGGACGAGA | 


TTCGATTTTC (T/C3 AAAGAACAAC 


GGCGTGCTGA [G/C) TGCCCTGGGA 


TTATAACGTT (T/O) ATGTAGCTGA 


CTCGGAACTG (G/A) GACTGAGGCC 


TCTCACGGAT (G/A) GCACCATCAC 


ATCTAATGAC (C/A) AAAAGTGACA 


GATGATGAAC (A/G) GTTTGTCCCA 


TCAGCAAGTC (C/T) CTTTTATGGT 


ZNF76, zinc finger protein 76 
(expressed in testis) 


ZMP76, zinc finger protein 76 
(expressed in testis) 


j2NP76, zinc finger protein 76 
(expressed in testis) 


zinc finger protein MAZ | 


TCP6L1, transcription factor 6- 
li)ce 1 (mitochondrial 
transcription factor l-li)ce) 


TCP6L1, transcription factor 6- 
lilce 1 (mitochondrial 
transcription factor l-li)^e) 


TCF6L1, transcription factor 6- 
li)ce 1 (mitochondrial 
transcription factor l-li)ce) 


MITF, microphthalmia-associated 
transcription factor 


MITF, microphthalmia-associated 
transcription factor 


GTF2H3, general transcription 
factor IIH, polypeptide 3 (34)cD 
subunit) 


ETV5,. ets variant gene 5 (ets- 
related molecule) 


ETVS, ets variant gene 5 (ets- 
related molecule) 
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GACTGGAAGG IC/G) AAAGTCAAAC 


TTACCTCCTG (G/A) ACATGGACCG 


TCCCAGATTT (T/C) CAGTCTGATA 


CTGGAAGGCA (A/G) AGTCAAACAG 


! AGAGCATGTC (C/A) AATGTTCCAT 


1 ATCTCAATCG [ A/G ) CACAAGCTCT | 


AAAGGAGACA [G/Tl GACGGCAGGA 


TGAAGCTCAC IT/Aj CTITATAATC 


CTCAACAGAC (A/G I GCTTCCri'GA 


AGAGCCAGAG [C/T] TCTACCTCGA 


GCTCAGACAG (G/A) GAACCCTGAG 


AAAAGCCTTA (T/C) GTGTGCCGGG 


CTGGGGATCC ( A/G 1 GGCCCAGGGG 


GGGAAAAGCC (T/G) TATGTGTGCC 


CAGCTCTAAT (C/T) ACACACAAGC 


AGCATTGTAT I A/G ] TGGAGAAGTC 


CACAGCTCCT (C/T) GCTCAGCCAG 


TCAGCCAGCA (C/T] GAAAGGACGC 


AGTCACAGCT (C/T) GTCCCTCACC 


ETV5, ets variant gene 5 (ets- 
related molecule) 


ETV5. ets variant gene 5 (ets- 
related molecule) 


ETV5, ets variant gene 5 (ets- 
related molecule) 


ETV5, ets variant gene 5 (ets- 
related molecule) 


ACATI, acetyl -Coenzyme A 
acetyltransferase 1 (acetoacetyl 
Coenzyme A thiolase) 


zinc finger protein DBl | 


EDNRB, endothelin receptor type B 


EDNRB, endothelin receptor type B 


MTFl, metal- regulatory 
transcription factor 1 


ZNF133, zinc finger protein 133 
(clone pHZ-13) 


ZNP133, zinc finger protein 133 
(clone pHZ-13) 


ZNF133, zinc finger protein 133 
(clone pHZ-13) 


ZNF133, zinc finger protein 133 
(clone pHZ-13) 


ZNF133, zinc finger protein 133 
(clone pHZ-13) 


ZNF133, zinc finger protein 133 
(clone pHZ-13) 


ZNP136, zinc finger protein 136 
(clone pHZ-20) 


ZNP135, zinc finger protein 135 
(clone pHZ-17) 


ZNF13S, zinc finger protein 135 
(clone pHZ-17) 


ZNP135* zinc finger protein 135 
(clone pH2-17) 
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CTTCTAACGA IG/A] ACCACTTTTG | 


GCTTACATTC (T/G) GAATTACTTA | 


TGGCTCACTA (C/T) GACACCACCG 


TCATCCCCAC (G/A) GTGCTGGACA 


GGCACCCAAT (G/A) GAAGCCATGC 
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CGTCACGCAG (G/C) AAAGGGACGA 
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GCCTCCTTCA (T/Cj GGCCTACAGC 
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CLCN4, chloride channel 4 | 


CLCN4, chloride channel 4 1 


cystathionine beta synthase, alt. 
transcript 1 


cystathionine beta synthase, alt. 
transcript 1 


ADRB2, adrenergic, beta-2-, 
receptor, surface 


ADRB2. adrenergic, beta-2-, 
receptor, surface 


ADRB2, adrenergic, beta-2-, 
receptor, surface 


ADRB2, adrenergic, beta-2-, 
receptor, surface 


ACATN, acetyl -Coenzyme A 
transporter 


NAPG, N-ethylmaleimide- sensitive 
factor attachment protein, gamma 


BDKRB2, bradylcinin receptor B2 


BDKRB2, brady)cinin receptor B2 


BDKRB2, bradylcinin receptor B2 


ACACA, acetyl-Coenzyme A 
carboxylase alpha 


LEPR, leptin receptor 


LEPR, leptin receptor 


LEPR, leptin receptor 


LEPR, leptin receptor 


LEPR, leptin receptor . | 


LEPR, leptin receptor | 


CRAT, carnitine acetyltransferase 


CRAT, carnitine acetyltransferase 
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TGGAGCTCCA tC/A) AOAAQOATGT 


CACCTCCCAC fO/A] TCCCGGAGGT 


CTGGACAGGG (T/C) GACCCOAGAG 


CAAGAGCTAC (A/G) TCATCGCTGG 


TGGCACACAT ( C/T ) CTGGGCATCC 


GGGGCATCAA (C/T) GTCCTGCTGA 


ACATGGCCCA (A/Gj GGGAAGCACA 
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HADHA. hydroxyacyl- Coenzyme A 
dehydrogena8e/3-ketoacyl -Coenzyme . 
A thiolaae/enoyl -Coenzyme A 
hydratase <trl functional protein), 
alpha subunit 


FASN, fatty acid synthase 


FASN, fatty acid synthase 


FASN, fatty acid synthase 


FASN, fatty acid synthase | 


FASN, fatty acid synthase | 


FASN, fatty acid synthase | 


PCCB, propionyl Coenzyme A 
carboxylase, beta polypeptide 


PCCB, propionyl Coenzyme A 
carboxylase, beta polypeptide 


INSR, insulin receptor | 


INSR, insulin receptor | 


INSR, insulin receptor | 


phospholipase C, beta 3, alt. 
transcript 2 


PRCP, prolylcarboxypeptidase 
(angiotensinase C) 
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SREBF2, sterol regulatory element 
binding transcription factor 2 


SREBF2, sterol regulatory element 
binding transcription factor 2 
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CTGATGAGCT [T/C) CTGTTTAGCC 
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TCTTGAAGTG (C/ A) AAAAAGTCTG 


CCTCCTGAGC [T/C) ACGGATCCTQ 


ATGTTGAGGT (A/G) TCTGTTACTA 


CTCTGCGCGG [C/T) TTTTTGAGCG 


AGACAGCGAT [C/T) GCCTCGGAGG 


ACCTTCTGGA [A/G) TGGATTGAAC 


AGCTCGAGGC [C/T) GAGAATTACC 
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AMPD2, adenosine monophosphate 
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transporting, mitochondrial Fl 
complex, alpha subunit. isoform 1. 
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ATP5A1. ATP synthase, H+ 
transporting, mitochondrial Fl 
complex, alpha subunit, isoform 1, 
cardiac muscle 
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transporting, mitochondrial Fl 
complex, delta subunit 


PDGFRB, platelet-derived growth 
factor receptor, beta polypeptide 


PDGFRB, platelet -derived growth 
factor receptor, beta polypeptide 


PDGFRB, platelet-derived growth 
factor receptor, beta polypeptide 


PDGFRB, platelet-derived growth 
factor receptor, beta polypeptide 


PDGFRB, platelet-derived growth 
factor receptor, beta polypeptide 


PDGFRB, platelet -derived growth 
factor receptor, beta polypeptide 


PDGFRB, platelet -derived growth 
factor receptor, beta polypeptide 


ATP synthase, H+ transporting, 
subunit D, vacuolar 


ATP6E, ATPase, H-t- transporting, 
lysosomal (vacuolar proton pump) 
31)cD 


lb J 


o 
o 


1747 


2957 


CO 

o 

so 
m 


m 


1505 


3446 


2030 


m 
m 


in 

lO 


HT1541 


o\ 

h* 
X 


HT0768 


HT0768 


HT0768 


HT0768 


HT0768 


HT0768 


OD 

\o 

P> 

o 
H 
X 


HT1618 


HT3556 


*-i 
ro 

H 

H 

1 

< 
M 

z 


WIAF-14130 


WIAF-10138 


WIAF-10147 


00 
O 

< 
M 


WIAP-10149 i 


WIAF-10151 


n 
in 

H 

o 

H 

1 

W 


WIAF-10161 


10 
rH 
VO 

n 

•H 
M 


WIAF-13569 


G4524U2 


3 

\D 

Oi 
in 
^ 


H 
3 
n 
in 
^ 


Q4S3U2 


m 
3 

in 


3 
n 
tn 
. * 


in 
3 
n 
in 

of 

O 


G453U6 


3 
in 
(9 


H 
3 
<n 
n 
in 
« 
O 


G4534U1 



wo 01/18250 



PCT/USOO/24503 



-155- 



2 


o 






CO 




h3 




•J 


CO 


o 


2 


o 




< 




a 


r 


O 




fO 


c 




u 




< 


U 




E- 






*c 


< 


U 










o 


< 


o 


o 


C5 


o 


CO 


CQ 








tn 




z 


cn 


0} 


CO 


TCACTACCAA (C/Tl CTGATCAATT 


AGGTATACGG (T/Cl ATTGAAGGTC 


U 

1 

1 

s 

o 

< 

o 

< 


TQCCCTGGAC (G/Al CCCACCAGCA 


CGCAATGTCT [T/C] TGACGGCATC 


GCACTATCTG I C/Tl OTGQCCTACC 


CAGGACCATG (A/Tl TGAAGAACAT 


TGCACTGACC IC/Tl AGATTAATGT 


ATGTCACGCT ( C/T ) ATCATCCTGG 


AGCTGCGTTC (G/A] AGGGATGCAC 


TGATCCAAGG (G/A) AATGATCTGA 


ATP50. ATP synthase, H+ 
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complex, 0 subunit (oligomycin 
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TACTAGCACT (A/Gj TTGAAGGAAA 


1 CCTGGCGGCT (T/G J CGCCGGTCCA 


ICAGACCGTGA [A/0) AATAGATOCC 


ItGAAAGGCAA [T/GI CCCTCCAGAG 


CGAGGCTGCT (G/A) TTACGGCTCA 


CAGTGACGGG (G/A) ACAAAGGTCT 


ACCGCCGAGQ (C/A) TGCTGTTACG 


TTTCCCCAGG (T/C) GAATGGGCTG 


TGCCTCATGC [A/G) TACGTCCCAC 


ACAAATCTCT (C/T) ACTGAAGAAO 


CCAGTGTCAG (T/C) TTGTGATTCA 


TGAGCCTTTG (G/C) AGGCCCCAGA 


CltiTACTCAC (C/T) CTTTGGGAAA 


CGGACAACCT (G/T) ACGCTGCGGT 


ATP7A, ATPaee, Cu++ transporting, 
alpha polypeptide (Menkea 
syndrome) 


|EDN1, endothelin 1 


|EDN1, endothelin 1 


|edni, endothelin I 


ATPIGI, ATPase, Na+/K+ 
transporting, gamma 1 polypeptide 


ATPlGl, ATPase, Na+/K+ 
transporting, gamma 1 polypeptide 


ATPlGl, ATPase, Na-»-/K+ 
transporting, gamma 1 polypeptide 


ATPlGl, ATPase, Na+/K+ 
transporting, gamma 1 polypeptide 


AMFR, autocrine motility factor 
receptor 
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adhesion molecule 1) 


SELL, selectin L (lymphocyte 
iadhesion molecule 1) 


SELL, selectin L (lymphocyte 
adhesion molecule l) 


SELL, selectin L (lymphocyte 
adhesion molecule 1) 
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acetylglucosaminyltransf erase 
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CGGCCTCCGG tC/Gl TACCTCTTGC 1 


TGCCACAAGA IG/A) AGCAGGAGTT 


AACTACAACT (G/T) GTCACTTACA 


AGGGCTGAGC (C/A) TTCAGGCAGC 


AGTATGATCT (A/G I TCTGACATGC 


ATTTCTTTAA (C/T] AACTACAAGA 


[GTGCAGAAGA {C/A] TATCTATCCG 1 


AAGACTATCT (A/C) TCCQTGGTCC 1 


TTGTTGAGCT [C/Tl GTGAAACACA | 


ICAGGGCGGAC (C/TJ TTGCCAAGTA 1 


TATCTATCCG (T/ A J GGTCCTGAAC | 


CCAGAATGCG (C/T) TATTAGTTCG 1 


CCTAGGAAAA (Q/a ) TGGGCAGCAA 1 


ACCAGCCCTT (T/C) CTCATCGAGG 


GCTAGCCACT (G/C) CTCAGTAATG 
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AQAATGGGCA {C/T)GTGGATATA6 


AAAGTATGAA (A/G) TTCCTGAAGO 


beta-1,4 N- 

acetylgalactosaminyltransf erase | 


beta-1,4 N- 

acetylgalactosaminyl transferase 


beta-1,4 N- 

acetylgalactosaminyltransf erase 


beta-1,4 N- 

acetylgalactosaminyl transferase 


GCNTl, glucoaaminyl (N-acetyl) 
transferase 1, core 2 (beta-l,6-N- 
acetylglucosaminyl transferase) 


SIATl, sialyltransf erase 1 (beta- 
galactoside alpha-2.6- 
sialytransf erase) 
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ALB, albumin | 


ALB, albumin | 


ALB, albumin | 
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ALB, albumin | 


|aLB, albumin | 


branched- chain )ceto acid 
dehydrogenase El, alpha 
polypeptide 


BARDl, BRCAl associated RING 
domain 1 


BARDl, BRCAl associated RING 
domain 1 


BARDl, BRCAl associated RING 
domain 1 


BARDl, BRCAl associated RING 
domain 1 
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AAGAAAAGTA (T/CJ GTGAACAGGA 


TCGTACCCGA [C/T] GTCTCCTACG 


AGGATGGCCA [Q/A] GCCTCTGOAO 


TGCTGCAGAA (0/A) GAGCTGGCCA 


TCTACTGCCA (C/T) GAGTACTTCA 


ACGGGGTCCA [C/T] GCCACTAAGC 


GGAGGCCATA (C/TJ TGGACATAAT | 


CAGACACACC (T/Cl AGTGGAGACA | 


AAGGAGGACT I A/G ] TCACAAGTCC | 


TGGTGGAGAA (0/ A ) TCAGTGACAQ 


ATTGGCTACC [C/T] AGTGATGATC 


TGGAGAAGTC [A/C] GTGACAGGTT 


GACACCATTG [G/A] CTACCCAGTG 


AGCCTGTTTT (G/Tl AATATCACAA 


CACAAAGGCC (T/C) TTGCTATGAC 


AAAGCTACCA [C/A] CATTACATCA 


1 GTGCCAACGT [T/Cj CCTCAACCGT 


BARDI, BRCAl associated RING 
domain 1 


CDH13, cadherin 13, H-cadherin 
(heart) 


S100A3, SlOO calcium-binding 
protein A3 
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S100A3, SlOO calcium-binding 
protein A3 


PDGPA, platelet-derived growth 
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CPSl , carbamoyl -phosphate 
synthetase 1, mitochondrial 


CPSl, carbamoyl-phosphate 
synthetase 1, mitochondrial 
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synthetase 1. mitochondrial 


CPSl , carbamoyl - phosphate 
synthetase 1, mitochondrial 
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synthetase 1, mitochondrial 


CPSl, carbamoyl-phosphate 
synthetase 1, mitochondrial 
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AGCAGTGCCC tG/A) CCAGGCCTQC 


TTTTGTTCCG tA/Cj ATGTCTGAGQ 


GGCCATCGCC [T/Cl GGACTCCGAG 


TCGCCTQGAC {T/Al CCGAGACTCC 


TTCGTGACTT (C/T] GCTGGCCGCA 


TGCGCCGCCG (C/Tl CCGCCCGGCC 


TCTGTTGATC (A/Cl GAACCTGTGG 


TGGTGGCCAC (A/G) CAGCAGGAGA 


TCTGGQGCCA (G/C] CCCCAAAGAG 


ACGACCTCGC ( C/T 1 GGGCTCGGCA 


GATGGTGGCC (C/Tl TATTGACGGG 


ATAAGCGGAG (G/Al CGGAGCGTGA 
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AAATCCAAAC (C/A) GATCGGCAGA 


TATAGCCTGA (T/A) TTTTGTGTTQ 


AAGGATGCAG (T/C) GGTGTCCTTT 


TGTGTTGGGC (C/T) TCAGCGGGAA 


SREBFl, Sterol regulatory element 
binding transcription factor 1 


CTNNBl, catenin (cadherin- 
associated protein) . beta 1 (8B)cD) 


ADRB3, adrenergic, beta-3-, 
receptor 
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ADRB3f adrenergic, beta-3-, 
receptor 


ADRB3, adrenergic, beta-3-, 
receptor 


NDUFB7, NADH dehydrogenase 
(ubicjuinone) l beta subcomplex, 7 
(IBJcD. BIB) 


CDC25A, cell division cycle 25A 


CDC25B, cell division cycle 25B 


CDC25B, cell division cycle 25B 


CDC25B, cell division cycle 25B 


CDC25B, cell division cycle 25B 


ASIP. agouti (mouse) -signaling 
protein 


CMKBR9. chemo)cine (C-C motif) 
receptor 9 


CMKBR9, chemoltine (C-C motif) 
receptor 9 


CMKBR9, chemoJ^ine (C-C motif) 
receptor 9 
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AAAATAGCTG [C/T] AQCCTTGGTG 


TCTGAGAACT (A/CJ CCCTAACAAG 


AGGCTGAGGA (C/A) CCGGGCCAAG 
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o 


ATGAGCCTGG [A/G] CAAGTACCTG 


CAGGGCCGGG (C/T) TTTAAAAATA 


TTCCAGATGT [G/T) ACCAGTCAAC 


TCCACCCCAG (T/C) GGGGCCATAO 


TTCCTAACAC ( A/G) GTGACTGTGQ 


CCTGCCCTAT (C/T) ACCGACGCCC 


ATATTGTCCA (T/C) AAGCATGGAQ 


GGGACAGAAG IC/T] ACATGACCGC 


TGGTGAAGCT (G/C) TTCGOGCCCT 


TGAAGTACTA (C/T) ACCCTAGAGG 


AGAATTTCGT [C/A] GTTGGGAAGT 


CMKBR9. cheraokine (C-C motif) 
receptor 9 


CMKBR9. chemokine (C-C motif) 
receptor 9 


CMKBR9, chemokine (C-C motif) 
receptor 9 


CMKBR9, chemokine (C-C motif) 
receptor 9 


CM1CBR9, chemokine (C-C motif) 
receptor 9 


CMKBR9, chemokine (C-C motif) 
receptor 9 


BAAT, bile acid Coenzyme Ai amino 
acid N-acyltransferase (glycine N- 
choloylt rans f erase ) 


A0C3, amine oxidase, copper 
containing 3 (vascular adhesion 
protein 1) 


A0C3, amine oxidase, copper 
containing 3 (vascular adhesion 
protein 1) 


A0C3, amine oxidase, copper 
containing 3 (vascular adhesion 
protein 1) 


CTH, cystathionase (cystathionine 
gamma -lyase) 


CVBA, cytochrome b-245, alpha 
polypeptide 


CYBA. cytochrome b-245, alpha 
polypeptide 


|CYB5, cytochrome b-5 


UQCRC2, ubiquinol- cytochrome c 
reductase core protein II 
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CTGTTGATCC (T/C) GATGAACCTG 
TGGATTTCAA (0/Tj AATATACCAT 


ACACTTACTC {G/Al GAGTGGCACA 


GGGAAAGTGC [A/G] TGTGAGCGGC 


CTGGCAAAAG (G/T) TGGCCTATTG 


GTTATTTTCT (T/Cl CTTACCCTGO 


AATGAAACCA [C/A) ATCCGTGGTT 


CCCTGCACCA (T/C) GCCTTOGAAC 


CTGACGTCTT [T/CJ CTGGAGGCAT 


CCTTCCCGAC (A/G) TGAACAAGAT 
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GATCTGTAAC (G/A) TGGTGGCCAT 
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receptor super family, member IB 
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tumor necrosis factor receptor 
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tumor necrosis factor receptor 
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SSTRl, somatostatin receptor 1 
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(N-SMase) activation associated 
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domain and RCCl (CHCl) -like domain 
(RLD) 1 


HERCl, hect (homologous to the £6 
AP (UBE3A) carboxyl terminus) 
domain and RCCl (CHCl) -like domain 
(RLD) 1 


HBRCl, hect (homologous to the E6 
AP (UBB3A) carboxyl terminus) 
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PRKMK5, protein kinase, mitogen- 
activated, kinase 5 (MAP kinase 
kinase 5) 
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TTCTGGGGAA [G/A) AAGCTGAAGC 


TAAGCATTGC [A/G] GAGACGCCAA 


TRAF- interacting protein {I -TRAP) 


TRAF- interacting protein (I-TRAF) 


PPPICA, protein phosphatase 1, 
catalytic subunit, alpha isoform 


PPPICA. protein phosphatase 1, 
catalytic subunit. alpha isoform 


protein phosphatase. 2 A B56- alpha 
subunit 


protein phosphatase. 2A B56 -alpha 
subunit 
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deficiency, complementation group 
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complementing rodent repair 
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complementing rodent repair 
deficiency, complementation group 
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PCSK2, proprotein convertase 
aubtilisin/)cexin type 2 


PCSK2. proprotein convertase 
subtilisin/kexin type 2 
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Human ret proto -oncogene mRNA for 
tyrosine kinase. 


Human ret proto- oncogene mRNA for 
tyrosine kinase. 
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Human ret proto- oncogene mRNA for 
tyrosine kinase. 


Human ret proto-oncogene mRNA for 
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Human ret proto-oncogene mRNA for 
tyrosine kinase. 
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TACCTGTOGA (C/Tl ACCTTTCTGA 


TTACGGATAT (C/Tl CTACAATGTG 1 


|CCTACAATGT(G/T} TACTTAGCAG | 


GGAGAGGGCT (C/T) TTCACCAATG 


TCGTGCTCTG [C/T) ATCTCATGCA 


ItGTCCTCCTG (G/Al TGTTTGAGGC | 


TCTCCCGCAA (0/ C 1 CGGTCCAGCA | 
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GAGATGTCCT (A/T) TGACAATAAT 1 
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CAATGGCGCT (G/A) ATGGCCCACA 


GCCTGGCTCA (G/A) ACGGACCCCC 
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dystrophic, dominant and 
recessive) 
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C0L7A1, collagen, type VII, alpha 
1 (epidermolysis bullosa, 
dystrophic, dominant and 
recessive) 


C0L7A1, collagen, type VII, alpha 
1 (epidermolysis bullosa, 
dystrophic, dominant and 
recessive) 


C0L7A1. collagen, type VII, alpha 
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recessive) 
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C0L7A1, collagen, type VII, alpha 
1 (epidertnolysia bullosa, 
dystrophic, dominant and 
recessive) 
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1 (epidermolysis bullosa, 
dystrophic, dominant and 
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AAGTGGGTGA (C/T) CCAGGGGTGG 


CCACCAGGGC (C/G) TAGCXSGGTGT 


TGCTCCCTG (G/T) 


1 ATGGAGAGCT (A/G) AAGTCCAAGA | 


IgCGCCGAGGG (A/G) CCAAATGAGA 1 


TGCTGAAGTT (A/G) TGGAAACATC 


GTATCAGAAG (T/CJ TATTTTTAGA 


CCCTGGAGAC (C/A) CTCGAGACCA 


CTCAOCAAGA (A/G) GCCCTGCCTO 


CCTTCAGGGA (T/C) GGAGGCAATG 


CCGCGCTGAT (T/C) GAGGCCATCC 


TTGACCGGAA (C/T) GTGCCCCGGA 


ATCACCTCAC (A/T) CATGOAAAQC 
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CCATTGACTC (G/A) AACGACTCTG 


COL9A2, collagen, type IX, alpha 
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COL9A2, collagen, type IX, alpha 
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COL9A2, collagen, type IX, alpha 
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INHBA, inhibin, beta A (activin 
A, activin AB alpha polypeptide) 


|mgp, matrix Gla protein 


|mgp, matrix Gla protein 


TNFRSFllB, tumor necrosis factor 
receptor superfamily, member lib 
(osteoprotegerin) 


TNFRSPUB, tumor necrosis factor 
receptor superfamily, member lib 
(osteoprotegerin) 


PTHRl, parathyroid hormone 
receptor 1 


SPARC, secreted protein, acidic, 
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Vdr, vitamin D (1,25- 
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VDR, vitamin D (1,25- 
dihydroxyvitamin 03) receptor 


osteopontin, alt. transcript 1 


osteopontin, alt. transcript 1 
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While this invention has been particularly shown and described with 
references to preferred embodiments thereof, it will be understood by those skilled 
in the art that various changes in form and details may be made therein without 
departing from the scope of the invention encompassed by the appended claims. 
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CLAIMS 

WE CLAIM: 

1 . A method of diagnosing or aiding in the diagnosis of a vascular disease in an 
individual comprising 

5 a) obtaining a nucleic acid sample from the individual; and 

b) determining the nucleotide present at nucleotide position 22 1 0 of the 

thrombospondin-1 gene, 
wherein presence of a G at nucleotide position 2210 is indicative of increased 
likelihood of a vascular disease in the individual as compared with an 

1 0 individual having an A at nucleotide position 22 1 0. 

2. The method of Claim 1, wherein the throrabospondin-1 gene has the 
nucleotide sequence of SEQ ID NO: 1 . 

3. The method of Clahn 1 , wherein the vascular disease is selected from the 
group consisting of atherosclerosis, coronary heart disease, myocardial 

15 infarction, stroke, peripheral vascular diseases, venous tfiromboembolism and 

pulmonary embohsm. 

4. The method of Claim 3, wherein the vascular disease is myocardial infarction. 

5. The method of Claun 3, wherein the vascular disease is coronary heart disease. 

6. A method of diagnosing or aiding in the diagnosis of a vascular disease in an 
20 individual comprising 

a) obtaining a nucleic acid sample from the individual; and 

b) determining the nucleotide present at nucleotide position 2210 of the 
thrombospondin-l gene. 
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whereixL presence of an A at nucleotide position 2210 is indicative of 
decreased likelihood of a vascular disease in the individual as compared with 
an individual having a G at nucleotide position 22 1 0. 

7. The method according to Claim 6, wherein the thrombospondin- 1 gene has the 
5 nucleotide sequence of SEQ ID NO: 1. 

8. The method according to Claim 6, wherein the vascular disease is selected 
fix>m the group consisting of atherosclerosis, coronary heart disease, 
myocardial infarction, stroke, peripheral vascular diseases, venous 
thromboemboUsm and pulmonary embohsm. 

10 9. The method according to Claim 8, wherein the vascular disease is myocardial 
infarction. 



10. The method according to Claim 8, wherein the vascular disease is coronary 
heart disease. 

11. A method for predicting the likelihood that an individual will have a vascular 
IS disease, comprising the steps of: 

a) obtaining a DNA sample from an individual to be assessed; and 

b) detennining the nucleotide present at nucleotide position 221 0 of the 
thrombospondin-1 gene, 

wherein presence of a G at nucleotide position 2210 is indicative of inoreased 
20 likelihood of a vascular disease in the individual as compared with an 

individual having an A at nucleotide position 2210. 

12. The method according to Claim 1 1, wherein the thrombospondin-l gene has 
the nucleotide sequence of SEQ ID NO: 1 . 



13. 

25 



The method according to Claim 11, wherein the individual is an individual at 
risk for development of a vascular disease. 
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14. The method according to Claim 11, wherein the vascular disease is selected 
fiom the group consisting of atherosclerosis, coronary heart disease, 
myocardial infarction, stroke, peripheral vascular diseases, venous 
thromhoembolism and pulmonary embolism. 

5 15. The method according to Claim 14, wherein the vascular disease is myocardial 
infarction. 

16. The method according to Claim 14, wherein the vascular disease is coronary 
heart disease. 

17. A nucleic acid molecule comprising all or a portion of the nucleic acid 

10 sequence of SEQ ED NO: 1 wherein said nucleic acid molecule is at least 10 

nucleotides in length and wherein the nucleic acid sequence comprises a 
polymorphic site at nucleotide position 2210 of SEQ ID NO: 1. 

18. The nucleic acid molecule according to Claim 17, wherein the nucleotide at 
the polymorphic site is different &om a nucleotide at the polymorphic site in a 

1 5 corresponding reference allele. 

19. An allele-specific oligonucleotide that hybridizes to the nucleic acid molecule 
of Claim 17. 

20. A peptide of SEQ ID NO: 2 which is at least ten contiguous amino acids, 
wherein the peptide comprises the serine at amino acid position 700 of SEQ 

20 ID NO: 2. 

21. A method of diagnosing or aiding in the diagnosis of a vascular disease in an 
individual comprising 

a) obtaining a biological sample comprising thrombospondin- 1 protein or 
relevant portion thereof from the individual; and 
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b) determining the amino acid present at amino acid position 700 of the 

thrombospondin-1 protein, 
wherein presence of an asparagine at amino acid position 700 is indicative of 
increased likelihood of a vascular disease in the individual as compared with 
5 an individual having a serine at amino acid position 700. 

22. The method of Claim 21 , wherein the thrombospondin- 1 protein has the amino 
acid sequence of SEQ ID NO: 2. 

23. The method of Claim 22, wherein the vascular disease is selected from the 
group consisting of atherosclerosis, coronary heart disease, myocardial 

10 infarction, stroke, peripheral vascular diseases, venous thromboembolism and 

pulmonary embolism. 

24. The method of Claim 23, wherein the vascular disease is myocardial 
infarction. 

25. The method of Claim 23, wherein the vascular disease is coronary heart 
IS disease. 

26. A method of diagnosing or aiding in the diagnosis of a vascular disease in an 
individual comprising 

a) obtaining a biological sample comprising thrombospondin- 1 protein or 
relevant portion thereof from the individual; and 
20 b) determining the amino acid present at amino acid position 700 of the 

thrombospondin-1 protein, 
wherein presence of a serine at amino acid position 700 is indicative of 
reduced likelihood of a vascular disease in the individual as compared with an 
individual having an asparagine at amino acid position 700. 

25 27. The method according to Claim 26, wherein the thrombospondin-1 protein has 
the amino acid sequence of SEQ ID NO: 2. 
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2S. The method according to Claim 26, wherein the vascular disease is selected 
firom the group consisting of atherosclerosis, coronary heart disease, 
myocardial infarction, stroke, peripheral vascular diseases, venous 
' thromboembolism and pulmonary embolism. 

5 29. The method of Claim 28, wherein the vascular disease is myocardial 
infarction. 

30. The method of Claim 28, wherein the vascular disease is coronary heart 
disease. 

.31. A method of diagnosing or aiding in the diagnosis of a vascular disease in an 
10 individual comprising 

a) obtaining a nucleic acid sample from the individual; and 

b) determining the nucleotide present at nucleotide position 1 1 86 of the 
thrombospondin-4 gene, 

wherein presence of a C at nucleotide position 1 186 is indicative of increased 
1 5 likelihood of a vascular disease in the individual as compared with an . 

individual having an G at nucleotide position 1 186. 

32. The method of Claim 3 1 , wherein the tfarombospondm-4 gcae has the 
nucleotide sequence of SEQ ID NO: 3. 

33. The method of Claim 3 1 , wherein the vascular disease is selected from the 
20 group consisting of atherosclerosis, coronary heart diisease, myocardial 

in£uction, stroke, peripheral vascular diseases, venous thromboembolism and 
puhnonary mibolism. 

34. The method of Claim 33, wherein the vascular disease is myocardial 
infarction. 
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35. The method of Claim 33, wherein the vascular disease is coronary heart 
disease. 

36. A method of diagnosing or aiding in the diagnosis of a vascular disease in an 
individual comprising 

5 a) obtaining a nucleic acid sample from the individual; and 

b) determining the nucleotide present at nucleotide position 1 186 of the 

thrombospondin-4 gene, 
wherein presence of a G at nucleotide position 1 186 is mdicative of decreased 
likelihood of a vascular disease in the individual as compared with an 

10 individual having a C at nucleotide position 1 186. 

37. The method according to Claim 36, wherein the thrombospondin-4 gene has 
the nucleotide sequence of SEQ ID NO: 3. 

38. The method according to Claim 36, whereki the vascular disease is selected 
from the group consisting of atherosclerosis, coronary heart disease, 

15 myocardial infarction, stroke, peripheral vascular diseases, venous 

thromboembolism and pulmonary embolism. 

39. The method according to Claim 38, wherein the vascular disease is myocardial 
infarction. 



40. The method according to Claim 38, wherein the vascular disease is coronary 
20 heart disease. 

41. A method for predicting the likelihood that an individual will have a vascular 
disease, comprising the steps of: 

a) obtaining a DNA sample from an individual to be assessed; and 

b) determining the nucleotide present at nucleotide position 1 186 of the 
25 thrombospondin-4 gene, 
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wherein presence of a C at nucleotide position 1 186 is indicative of increased 
likelihood of a vascular disease in the individual as compared with an 
individual having a G at nucleotide position 1 1 86. 

42. The method according to Claim 41, wherein the thrombospondin-4 gene has 
5 the nucleotide sequence of SEQ ID NO: 3. 

43. The method according to Claim 41, wherein the individual is an individual at 
risk for development of a vascular disease, 

44. The method according to Claim 41, wherein the vascular disease is selected 
bom the group consisting of atherosclerosis, coronary heart disease, 

10 myocardial infarction, stroke, peripheral vascular diseases, venous 

thromboembolism and pulmonary embolism. 

45. The method according to Claim 44, wherein the vascular disease is myocardial 
infarction. 



46. The method according to Claim 44, wherein the vascular disease is coronary 
IS heart disease, 

47. A nucleic acid molecule comprising all or a portion of the nucleic acid 
sequence of SEQ ID NO: 3 wherein said nucleic acid molecule is at teast 10 
nucleotides in length and wherein the nucleic acid sequence comprises a 
polymorphic site at nucleotide position 1 186 of SEQ ID NO: 3. 

20 48. The nucleic acid molecule according to Claim 47, wherein the nucleotide at 

the polymorphic site is different from a nucleotide at the polymorphic site in a 
corresponding reference allele. 

49. An allele-specific oUgonucleotide that hybridizes to the nucleic acid molecule 
of Claim 47, 
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50. A peptide of SEQ ID NO: 4 which is at least ten contiguous amino acids, 
wherein the peptide comprises the proline at amino acid position 387 of SEQ 
ID NO: 4. 

51. A method of diagnosing or aiding in the diagnosis of a vascular disease in an 
5 individual comprising 

a) obtaining a biological sample comprising thiombospondin-4 protein or 
relevant portion thereof from the individual; and 

b) determining the amino acid present at amino acid position 387 of the 
thrombospondin-4 protein, 

10 wherein presence of an alanine at amino acid position 387 is indicative of 

increased likelihood of a vascular disease in the individual as compared with 
an individual having a proline at amino acid position 387. 

52. The method of Claim 5 1 , wherein the thrombospondin-4 protein has the amino 
acid sequence of SEQ ID NO: 4. 

15 53. The method of Claim 52, wherein the vascular disease is selected from the 
group consisting of atherosclerosis, coronary heart disease, myocardial 
infarction, stroke, peripheral vascular diseases, venous thromboembolism and 
pulmonary embolism. 

54. The method of Claim 53, wherein the vascular disease is myocardial 
20 in&rction. 

55. The method of Claim 53, wherein the vascular disease is coronary heart 
disease. 



56. 



A method of diagnosing or aiding in the diagnosis of a vascular disease in an 
individual comprising 
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a) obtaining a biological sample comprising fhrombospondin-4 protein or 
relevant portion thereof fix)m the individual; and 

b) deteouning the amino acid present at amino acid position 387 of the 
thrombospondin-4 protein, 

S wherein presence of a proline at amino acid position 387 is indicative of 

reduced likelihood of a vascular disease in the individual as compared with an 
individual having an alanine at amino acid position 387. 

57. The method according to Claim 56, wherein the thrombospondin-4 protein has 
the amino acid sequence of SEQ ID NO: 4. 

10 

58. The method according to Claim 56, wherein the vascular disease is selected 
from the group consisting of atherosclerosis, coronary heart disease, 
myocardial infarction, stroke, peripheral vascular diseases, venous 
thromboembolism and puhnonaiy embolism. 

15 59. The method of Claim 5 8, wherein the vascular disease is myocardial 
infarction. 

60. The method of Claim 58, wherein the vascular disease is coronary heart 
disease. 

20 61. A nucleic acid molecule selected from the group consisting of the genes listed 
in the Table, wherein said nucleic acid molecule is at least 10 nucleotides in 
length and comprises a polymorphic site identified in the Table, wherein a 
nucleotide at the polymorphic site is different from a nucleotide at the 
polymorphic site in a corresponding reference allele. 

25 62. A nucleic acid molecule according to Claim 6 1 , wherein said nucleic acid 
molecule is at least 15 nucleotides in length. 
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63. A nucleic acid molecule according to Claim 61, wherein said nucleic acid 
molecule is at least 20 nucleotides in length. 

64. A nucleic acid molecule according to Claim 61 , wherein the nucleotide at the 
polymorphic site is the variant nucleotide for the gene listed in the Table. 

5 65. An allele-specific oligonucleotide that hybridizes to a portion of a gene 

selected from the group consisting of the genes listed in the Table, wherein 
said portion is at least 10 nucleotides in length and comprises a polymorphic 
site identified in the Table, wherein a nucleotide at the polymoiphic site is 
different from a nucleotide at the polymorphic site in a corresponding 
10 reference allele. 

66. An allele-specific oUgonucleotide according to Claim 65 that is a probe. 

67. An allele-specific oligonucleotide according to Claim 65, wherein a central 
position of the probe aligns with the polymorphic site of the portion. 

68. An allele-specific oUgonucleotide according to Claim 65 that is a primer. 

15 69. An allele-specific oligonucleotide according to Claim 68, wherein the 3' end of 
the primer aligns with the polymorphic site of the portion. 

70. An isolated gene product encoded by a nucleic acid molecule according to 
Claim 61. 

71 . A method of analyzing a nucleic acid sample, comprising obtaining the 

20 nucleic acid sample from an individual; and determining a base occupying any 

one of the polymorphic sites shown in the Table. 

72. A method according to Claim 71, wherein the nucleic acid sample is obtained 
from a plurality of individuals, and a base occupying one of the polymorphic 



wo 01/18250 



PCT/USOO/24503 



-233- 



positions is detennined in each of the individuals, and wherein the method 
further comprising testing each individual for the presence of a disease 
phenotype, and coirelating the presence of the disease phenotype with the 
base. 
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HT1220 Report 



RECORD INFORMATION 



Gene ID: 
Sequence ID: 
Protein ID: 
Sequence name: 
Genome : 
Taxon: 
Locus : 

Common Name: 
Role ID: 



1220 
1220 
1220 

thrombospondin 1, 
nucleus 
Homo sapiens 
1220 

thrombospondin 1 
40 



alt. transcript 1 



Coding sequence length: 3513 nt 

Transcript sequence lengths 5722 nt 
Expression data: ' 



481987 



ACCESSION DATA 

HT1220 is derived from accessioiis(s): 



SP:P07996 (THROMBOSPONDIN 1 PRECURSOR.) 

GB:X04665 (Human mRNA for thrombospondin) 

GB:X14787 (Human mRNA for thrombospondin) 

GB : Ul 2 4 7 1 ( t hrombo spondin - p 5 0 {Homo sapiens)) 

GB:M99425 (Human thrombospondin mRNA, 3' end.) 

PIR:G01478 ( thrombospondin-p50 - human (fragment)) 

GB;U12471 (Human thrombospondin- 1 gene, partial cds . ) 

GB:J04835 (Human thrombospondin gene, exons 1, 2 and 3.) ^-.^ ) 

GB:M25g31 (Homo sapiens (clone lambda-TS-33 ) thrombospondin (THBS) mRNA, 5 end.; 



ALTERNATIVE SPLICE DEFORMATION 
Alternative splice forms for this gene: 

HT3987 thrombospondin 1, alt. transcript 2 



MAPPING DATA 

GDB accessioa(s) for this gene: 

GDB ID: Symbol 

Figure lA 



SUBSTITUTE SHEET (RULE 26) 
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cDNA FEATURES 



Feature 



End 5 End 3 



coding^seq 



112 3624 
3625 5722 
1235 1236 



3'UT 

sp j unc_h 



SEQUENCE 



nucleotide: 

ggacgcacaggcattccccgcgcccctccagccctcgccgccctcgccaccgctcccggc 
cgccgcgctccggtacacacaggatccctgctgggcaccaacagctccaccatggggctg 
gcctggggactaggcgtcctgttcctgatgcatgtgtgtggcaccaaccgcattccagag 
tctggcggagacaacagcgtgtttgacatctttgaactcaccggggccgcccgcaagggg 
tctgggcgccgactggtgaagg^ccccgacccttccagcccagctttccgcatcgaggat 
gccaacctgatcccccctgtgcctgatgacaagttccaagacctggtggatgctgtgcgg 
gcagaaaagggtttcctccttctggcatccctgaggcagatgaagaagacccggggcacg 
ctgctggccctggagcggaaagaccactctggccaggtcttcagcgtggtgtccaatggc 
aaggcgggcaccctggacctcagcctgaccgtccaaggaaagcagcacgtggtgtctgtg 
gaagaagctctcctggcaaccggccagtggaagagcatcaccctgtttgtgcaggaagac 
agggcccagctgtacatcgactgtgaaaagatggagaatgctgagttggacgtccccatc 
caaagcgtcttcaccagagacctggccagcatcgccagactccgcatcgcaaaggggggc 
gtcaatgacaatttccagggggtgctgcagaatgtgaggtttgtctttggaaccacacca 
gaagacatcctcaggaacaaaggctgctccagctctaccagtgtcctcctcacccttgac 
aacaacgtggtgaatggttccagccctgccatccgcactaactacattggccacaagaca 
aaggacttgcaagccatctgcggcatctcctgtgatgagctgtccagcatggtcctggaa 
ctcaggggcctgcgcaccattgtgaccacgctgcaggacagcatccgcaaagtgactgaa 
gagaacaaagagttggccaatgagctgaggcggcctcccctatgctatcacaacggagtt 
cagtacagaaataacgaggaatggactgttgatagctgcactgagtgtcactgtcagaac 
tcagttaccatctgcaaaaaggtgtcctgccccatcatgccctgctccaatgccacagtt 
cctgatggagaatgctgtcctcgctgttggcccagcgactctgcggacgatggctggtct 
ccatggtccgagtggacctcctgttctacgagctgtggcaatggaattcagcagcgcggc 
cgctcctgcgatagcctcaacaaccgatgtgagggctcctcggtccagacacggacctgc 
cacattcaggagtgtgacaaaagatttaaacaggatggtggctggagccactggtccccg 
tggtcatcttgttctgtgacatgtggtgatggtgtgatcacaaggatccggctctgcaac 
tctcccagcccccagatgaatgggaaaccctgtgaaggcgaagcgcgggagaccaaagcc 
tgcaagaaagacgcctgccccatcaatggaggctggggtccttggtcaccatgggacatc 
tgttctgtcacctgtggaggaggggtacagaaacgtagtcgtctctgcaacaaccccgca 
ccccagtttggaggcaaggactgcgttggtgatgtaacagaaaaccagatctgcaacaag 
caggactgtccaattgatggatgcctgtccaatccctgctttgccggcgtgaagtgtact 
agctaccctgatggcagctggaaatgtggtgcttgtccccctggttacagtggaaatggc 
atccagtgcacagatgttgatgagtgcaaagaagtgcctgatgcctgcttcaaccacaat 
ggagagcaccggtgtgagaacacggaccccggctacaactgcctgccctgccccccacgc 
ttcaccggctcacagcccttcggccagggtgtcgaacatgccacggccaacaaacaggtg 
tgcaagccccgtaacccctgcacggatgggacccacgactgcaacaagaacgccaagtgc 
aactacctgggccactatagcgaccccatgtaccgctgcgagtgcaagcctggctacgct 
ggcaatggcatcatctgcggggaggacacagacctggatggctggcccaatgagaacctg 
gtgtgcgtggccaatgcgacttaccactgcaaaaaggataattgccccaaccttcccaac 
tcagggcaggaagactatgacaaggatggaattggtgatgcctgtgatgatgacgatgac 
aatgataaaattccagatgacagggacaactgtccattccattacaacccagctcagtat 
gactatgacagagatgatgtgggagaccgctgtgacaactgtccctacaaccacaaccca 



Figure IB 
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gatcaggcagacacagacaacaatggggaaggagacgcctgtgctgcagacattgatgga 

gacggtatcctcaatgaacgggacaactgccagtacgtctacaatgtggaccagagagac 

actgatatggatggggttggagatcagtgtgacaattgccccttggaacacaatccggat 

cagctggactctgactcagaccgcattggagatacctgtgacaacaatcaggatattgat 

gaagatggccaccagaacaatctggacaactgtccctatgtgcccaatgccaaccaggct 

gaccatgacaaagatggcaagggagatgcctgtgaccacgatgatgacaacgatggcatt 

cctgatgacaaggacaactgcagactcgtgcccaatcccgaccagaaggactctgacggc 

gatggtcgaggtgatgcctgcaaagatgattttgaccatgacagtgtgccagacatcgat 

gacatctgtcctgagaatgttgacatcagtgagaccgatttccgccgattccagatgatt 

cctctggaccccaaagggacatcccaaaatgaccctaactgggttgtacgccatcagggt 

aaagaactcgtccagactgtcaactgtgatcctggactcgctgtaggttatgatgagttt 

aatgctgtggacttcagtggcaccttcttcatcaacaccgaaagggacgatgactatgct 

ggatttgtctttggctaccagtccagcagccgcttttatgttgtgatgtggaagcaagtc 

acccagtcctactgggacaccaaccccacgagggctcagggatactcgggcctttctgtg 

aaagttgtaaactccaccacagggcctggcgagcacctgcggaacgccctgtggcacaca 

ggaaacacccctggccaggtgcgcaccctgtggcatgaccctcgtcacataggctggaaa 

gatttcaccgcctacagatggcgtctcagccacaggccaaagacgggtttcattagagtg 

gtgatgtatgaagggaagaaaatcatggctgactcaggacccatctatgataaaacctat 

gctggtggtagactagggttgtttgtcttctctcaagaaatggtgttcttctctgacctg 

aaatacgaatgtagagatccctaatcatcaaattgttgattgaaagactgatcataaacc 

aatgctggtattgcaccttctggaactatgggcttgagaaaacccccaggatcacttctc 

cttggcttccttcttttctgtgcttgcatcagtgtggactcctagaacgtgcgacctgcc 

tcaagaaaatgcagttttcaaaaacagactcatcagcattcagcctccaatgaataagac 

atcttccaagcatataaacaattgctttggtttccttttgaaaaagcatctacttgcttc 

agttgggaaggtgcccattccactctgcctttgtcacagagcagggtgctattgtgaggc 

catctctgagcagtggactcaaaagcattttcaggcatgtcagagaagggaggactcact 

agaattagcaaacaaaaccaccctgacatcctccttcaggaacacggggagcagaggcca 

aagcactaaggggagggcgcatacccgagacgattgtatgaagaaaatatggaggaactg 

ttacatgttcggtactaagtcattttcaggggattgaaagactattgctggatttcatga 

tgctgactggcgttagctgattaacccatgtaaataggcacttaaatagaagcaggaaag 

ggagacaaagactggcttctggacttcctccctgatccccacccttactcatcaccttgc 

agtggccagaattagggaatcagaatcaaaccagtgtaaggcagtgctggctgccattgc 

ctggtcacattgaaattggtggcttcattctagatgtagcttgtgcagatgtagcaggaa 

aataggaaaacctaccatctcagtgagcaccagctgcctcccaaaggaggggcagccgtg 

cttatatttttatggttacaatggcacaaaattattatcaacctaactaaaacattcctt 

ttctcttttttccgtaattactaggtagttttctaattctctcttttggaagtatgattt 

ttttaaagtctttacgatgtaaaatatttattttttacttattctggaagatctggctga 

aggattattcatggaacaggaagaagcgtaaagactatccatgtcatctttgttgagagt 

cttcgtgactgtaagattgtaaatacagattatttattaactctgttctgcctggaaatt 

taggcttcatacggaaagtgtttgagagcaagtagttgacatttatcagcaaatctcttg 

caagaacagcacaaggaaaatcagtctaataagctgctctgccccttgtgctcagagtgg 

atgttatgggattccttttttctctgttttatcttttcaagtggaattagttggttatcc 

atttgcaaatgttttaaattgcaaagaaagccatgaggtcttcaatactgttttacccca 

tcccttgtgcatatttccagggagaaggaaagcatatacacttttttctttcatttttcc 

aaaagagaaaaaaatgacaaaaggtgaaacttacatacaaatattacctcatttgttgtg 

tgactgagtaaagaatttttggatcaagcggaaagagtttaagtgtctaacaaacttaaa 

gctactgtagtacctaaaaagtcagtgttgtacatagcataaaaactctgcagagaagta 

ttcccaataaggaaatagcattgaaatgttaaatacaatttctgaaagttatgttttttt 

tctatcatctggtataccattgctttatttttataaattattttctcattgccattggaa 

tagaatattcagattgtgtagatatgctatttaaataatttatcaggaaatactgcctgt 

agagttagtatttctatttttatataatgtttgcacactgaattgaagaattgttggttt 

tttcttttttttgttttttttttttttttttttttttttgcttttgacctcccattttta 

ctatttgccaatacctttttctaggaatgtgcttttttttgtacacatttttatccattt 

tacattctaaagcagtgtaagttgtatattactgtttcttatgtacaaggaacaacaata 

aatcatatggaaatttatattt 
protein: 

MGIAWGLGVLFLMHVCGTbmiPESGGDNSVFDIFELTGAARKGSGRIOiVKGPDPSSPAFR 

Figure IC 
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lEDANLIPPVPDDKFQDLVDAVRAEKGFLIJiiASIiHQMiaailC^^ 

SNGKAGTU}IjSLTVQGKQHWSVEEALIATGQWKSITLFVQEDRAQLX^ 

VPIQSVTTRDIJVSIARLRXAKGGVOTNFQGVLQNVILm'G^ 

TLDNNVVNGSSPAIRTOYIGHKTmLQAICGISCDELSSMVtfcE^ IRK 

VTEENKELANELRRPPLCYHNGVOYHiniEEWTVDSCTECHCQMSVTI 

ATVPIDGECCPRCWPSOSADDGWSPWSEWTSCSTSCGNGIQQRGRSCDSLNN^ 

RTCHIQECDKRFKQDGGWSHWSPWSSCSVTCGDGVITRIRLCNSPSPQMMGKPCTGE 

TKACKKDACPINGGWGPWSPWDICSVTCGGGVQKRSRLCNNPA^ 

CNKQDCPnXXrLSNPCFAGVKCTSyPDGSWKXrGACPPGYSGNGIQCTDVDECKSW 

NHNGEHRCENTDPGYNCLPCPPRFTGSQPFGQGVEHATANKQVCOTRNPCT^^ 

AKCNYLGEySDPMYRCECKPGYAGNGIICGEDTDLDGWPNEI^ 

LPNSGQEDTOKDGIGDACDDDDDOTKIPDDRDNCPFHYOTAQTOYDRDDVGDRCDMCPYN 

HNPDQAim)lWGEGDAaVADID<aXjIIiNERDNCQY7YNVDQRI^ 

NPDQLDSDSDRIGDTODmJQDIDEDGHQNmiDNCPYVPMANQADEDKDGKGDACD 

DGIPDDKDNCRLVPNPDQKDSDGDGRGDACIODDFDHDSVPDXDDICPENVDISETDFR^ 

QMIPLDPKGTSQNDPNWVVRHQGKELVQTVNODPGLAVGVDEF^ 

DYAGFVFGYQSSSRFTVVMWKQVTOSYWimJPTRAQGYSGLSV^ 

WHTGOTPGQVRTLWHDPRHIGWKDFTAYRWRLSHRPKTGFIRVVMYBGK2aMA^ 

KTYAGGRLGIiFVFSQEMVFFSDIJnrECRDP 




Figure ID 
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HT2143 Report 



RECORD INFORMATION 

2081 
2143 
212S 

thrombospondin 4 
nucleus 
Homo sapiens 
2081 

thrombospondin 4 
40 



Gena IB: 
Sequence ID: 
Protein IDs 
Sequence name: 
Genomes 
Taxon: 
Locus : 

Couunon Heme? 
Role ID: 



Coding sequence length: 2886 nC 

Transcript sequence length: 3074 nt 
Sxpression data: THClg8a97 



ACCESSION DATA 

HT2143 is derived from acces$ioa$(s): 

SP:P35443 (THROMBOSPONDIN 4 PRSCURSOR.) 
G3iZi95S5( thrombospondin- 4 {Homo sapiens}) 
Ga:Zl95a5 (H«saoiens mRNA for thrombospondin- 4) 
PIR:A5S7iQ (thrombospondin 4 precursor - human) 



cDNA FEATURES 

Feature End 5 End .3 



coding_sec 29 2913 

3'OT * 2914 3074 



SEQUENCE 



nucleotide: 

gaatcccggccagcagcaagagccaacacgctggccccccgcggagccgccgtcctccrg 
ctgcacccggtcctgcagcggtggccagcggcaggcgcccaggccaccccccaggtctct 
gacccccccccaccttccagccagaggctaaacccaggcgccctgctgccagtcctgaca 
gaccccgccccgaacgatcrccatgcgatttccaccttcaagccgcagactaaaagttca 
gccaccatctccggtccttactctccaactgacaacagtaaatactctgaacttactgcg 
acgggacgctcaagcaaagccatcctccgttacctgaagaacgatgggaaggtgcatttg 

Figure 2A 
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gaattccggggagcaggaagagccaacatgctggccccgcgcggagccgccgtcctcctg 
ctgca.cctggtcctgcagcggtggctagcggcaggcgcccaggccaccccccaggtcttt 
gaccttctcccatcttccagtcagaggctaaacccaggcgctctgctgccagtcctgaca 
gaccccgccctgaatgatctctatgtgatttccaccttcaagctgcagactaaaagttca 
gccaccatcttcggtctttactcttcaactgacaacagtaaatattttgaatttactgtg 
atgggacgcttaagcaaagccatcctccgttacctgaagaacgatgggaaggtgcatttg 
gtggttttcaacaacctgcagctggcagacggaaggcggcacaggatcctcctgaggctg 
agcaatttgcagcgaggggccggctccctagagctctacctggactgcatccaggtggat 
tccgttcacaatctccccagggcctttgctggcccctcccagaaacctgagaccattgaa 
ttgaggactttccagaggaagccacaggacttcttggaagagctgaagctggtggtgaga 
ggctcactgttccaggtggccagcctgcaagactgcttcctgcagcagagtgagccactg 
gctgccacaggcacaggggactttaaccggcagttcttgggtcaaatgacacaattaaac 
caactcctgggagaggtgaaggaccttctgagacagcaggttaaggaaacatcatttttg 
cgaaacaccatagctgaatgccaggcttgcggtcctctcaagtttcagtctccgacccca 
agcacggtggtcgccccggctccccctgcaccgccaacacgcccacctcgtcggtgtgac 
tccaacccatgtttccgaggtgtccaatgtaccgacagtagagatggcttccagtgtggg 
ccctgccccgagggctacacaggaaadgggatcacctgtattgatgttgatgagtgcaaa 
taccatccctgctacccgggcgtgcactgcataaatttgtctcctggcttcagatgtgac 
gcctgcccagtgggcttcacagggcccatggtgcagggtgttgggatcagttttgccaag 
tcaaacaagcaggtctgcactgacattgatgagtgtcgaaatggagcgtgcgttcccaac 
tcgatctgcgttaatactttgggatcttaccgctgtgggccttgtaagccggggtatact 
ggtgatcagataaggggatgcaaagtggaaagaaactgcagaaacccagagctgaaccct 
tgcagtgtgaatgcccagtgcattgaagagaggcagggggatgtgacatgtgtgtgtgga 
gtcggttgggctggagatggctatatctgtggaaaggatgtggacatcgacagttacccc 
gacgaagaactgccatgctctgccaggaactgtaaaaaggacaactgcaaatatgtgcca 
aattctggccaagaagatgcagacagagatggcattggcgacgcttgtgacgaggatgct 
gacggagatgggatcctgaatgagcaggataactgtgtcctgattcataatgtggaccaa 
aggaacagcgataaagatatctttggggatgcctgtgataactgcctgagtgtcttaaat 
aacgaccagaaagacaccgatggggatggaagaggagatgcctgtgatgatgacatggat 
ggagatggaataaaaaacattctggacaactgcccaaaatttcccaatcgtgaccaacgg 
gacaaggatggtgatggtgtgggggatgcctgtgacagttgtcctgatgtcagcaaccct 
aaccagtctgatgtggataatgatctggttggggactcctgtgacaccaatcaggacagt 
gatggagatgggcaccaggacagcacagacaactgccccaccgtcattaacagtgcccag 
ctggacaccgataaggatggaattggtgacgagtgtgatgatgatgatgacaatgatggt 
atcccagacctggtgccccctggaccagacaactgccggctggtccccaacccagcccag 
gaggatagcaacagcgacggagtgggagacatctgtgagtctgactttgaccaggaccag 
gtcatcgatcggatcgacgtctgcccagagaacgcagaggtcaccctgaccgacttcagg 
gcttaccagaccgtgggcctggatcctgaaggggatgcccagatcgatccpaactgggtg 
gtcctgaaccagggcatggagattgtacagaccatgaacagtgatcctggcctggcagtg 
gggtacacagcttttaatggagttgacttcgaagggaccttccatgtgaatacccagaca 
gatgatgactatgcaggctttatctttggctaccaagatagctccagcttctacgtggtc 
atgtggaagcagacggagcagacatattggcaagccaccccattccgagcagttgcagaa 
cctggbattcagctcaaggctgtgaagtctaagacaggtccaggggagcatctccggaac 
tccctgtggcacacgggggacaccagtgaccaggtcaggctgctgtggaaggactccagg 
aatgtgggctggaaggacaaggtgtcctaccgctggttcctacagcacaggccccaggtg 
ggctacatcagggtacgattttatgaaggctctgagttggtggctgactctggcgtcacc 
atagacaccacaatgcgtggaggccgacttggcgttttctgcttctctcaagaaaacatc 
atctggtccaacctcaagtatcgctgcaatgacaccatccctgaggacttccaagagttt 
caaacccagaatttcgaccgcttcgataattaaaccaaggaagcaatctgtaactgcttt 
tcggaacactaaaaccatatatattttaacttcaattttctttagcttttaccaacccaa 
atatatcaaaacgttttatgtgaatgtggcaataaaggagaagagatcatttttaaaaaa 
aaaaaaaaaaaaaa 

protein: 

MLAPRGAAVLLLHLVLQRWL^GAQATPQVFDLLPSSSQRLNPGALLPVLTDPALNDLYV 

ISTFKLQTKSSATIFGLYSSTDNSKYFEFTVMGRLSICAILRYLKNDGKVHL\ArFNNW 

DGRRHRlLLRLSNLQRGAGSLELYLDCIQVDSVHNIiPRAFAGPSQKPETIELRTFQRKPQ 

Figure 2B 
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ACDSCPDVSNPNQSDVDNDLV<2DSCDtNQDSDGDGHQDSTDKCPTVINSAQ£^^ 

DECDDDDDNDGIPDLVPPGPDNCRLVPNPAQEDSNSTCVGDICESDPDQDQVT^ 

ENAEVTLTDFW^QTVGLD£»EGDAQIDPNWVVLNQ®iEIVQ™»SDPG^ 

FEGTFHVNTQTDDDYAGFIFGYQDSSSFYVVMWKQTEQTYWQATPFRAVAEPGIQLK^ 

SKTGPGEHIJWSLWHTGOTSDQViaiLWKDSRNVGWKDKVSYRWFLQHRPQ^ 

GSELVMSGVTimTMRGGRLGVFCFSQENIIWSNLKraCNDTIPEDFQEFQT^ 

N 




Figure 2C 
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Mutation 
Type 


Missense 


Missence 


Flanking Seq 


TGGATGGCTGGCCCA[A/G]TGA 
GAACCTGGTGTG 


GAGTGTCGAAATGGA[G/C]CGT 
GCGTTCCCAACT 


Gene 

Description 


THBSl, 
thrombosp- 
ondin I 


THBS4, 
thrombosp- 
ondin 4 


Position 


2110 


1186 


Sequence ID 


HT:HT1220_ 
mRNA 


HT:HT2143 
mRNA 


Poly ID 


G334u4 


g 

m 

o 
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acid molecule, a peptide (SEQ ID N0:2). A method for 
predicting or diagnosing a vascular disease comprising; 
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thrombospondin-l. 



Invention 2, claims 31-60 

A method for predicting or diagnosing a vascular disease 
comprising; determining the nucleotide present at position 
2210 of the thrombospondin-4 gene (SEQ ID N0:3). A nucleic 
acid molecule, a peptide (SEQ ID N0:4). A method for 
predicting or diagnosing a vascular disease comprising; 
determining the amino acid at position 700 of 
thrombospondin-4. 



Inventions 3 - 2547, claims 61-72 

A nucleic acid molecule, an isolated gene product. A method 
of analyzing a nucleic acid sample. Every invention is 
characterised by each individual sequence of table 1 
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